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OTHER OOa PROGRAMS 



MODEL A or B 

CHESS (32KI Our exceltent machine code program— now 
with superb MODE 1 graphics. Six skiH teveJs, pl^y back or 
white, illegal moves rejected, 'en passanr*. castling, *iake 
back' of moves, and display of pkiyer^s cumulative move 
time. Options itKlude Blitz Chess, where you must move in 
10 seconds, set-up of positions for analysis, replay of a 
game just played and saving of pad completed game on 
tape, ikt loading a 1972 SpJKsky "Ftsher game can be 
replayed. £6.95. Model A version stilt only €4.95, Graphics 
Upgrade exchange £2.50. 

ADVENTURE. All the excitement, tntngue and frustration 
of a n^in-f rame adventure. ExpJore the tortuous forests, 
datk cavef rks and castle dungeons. Beware the maze of 
twjstirkg tunnete and the desert wastelands. Outwit the 
predatofs. Rescue the Princess and carry off the treasure. 
Great skill ami imaging ik>n are required to play th^ 
excellent game. You may never exhaust the possibilities. 
YES ihts is our highly acclaimed ADVENTURE for the 
Atom^i 

Other NEW 16K Titles: £8.% FILER (Database). £5.95 

each -ASTEROID BELT, SEEK (Advenlurel Junior 
Maths Pack, Where (UK Geographyl. £4.95 Reversi L 
E3.95 Mastermind (2 way). 



MODEL B (or 32K Model A) 

GALACTIC COMMANDER (Aptitude Test}. Nine phase 
test for aspirir>g Space Vehtclc Commanders Begin by 
separating your craft from the command module arxl 
landing under acceptable gravity conditions Then 
GRADUATE through combinations of lower gravities, 
circulating command modules, defertded planets (some 
with homing missiles), and eventually to uriderground 
landing sites in cave systems with unfnerxily inhabitants. 
The program presents a real challenge. The use of machine 
code and high- res. graphics give beautifully smooth action 
Very good sound £6.95, 

FOOTER. Exaiing Advance in Computer Games. This is a 
TWO PLAYER football match, masteduKy presented in 
HlGH-RES graphics. Out run and out ^ribbte your 
opponent and finally blast the baH into the net. You will be 
amazed at the realism of this p^ogrami New(y designed 
graphics handling routines give a totally smooth movomen: 
to both player and ball. (See the players* legs ki running 
action!) £6.95. 

Other NEW 32K Titles: £6.95 each METEOR BATTLE, 
LASER COMMAND. £5.95 each-- MARTIANS, 
CONSTELLATION. £4.95 each REVERSI IL MAZE 
INVADERS, ROULETTE. New Prices' -TIMETREK 
£6.95. ELDORADO GOLD £5.95. 



PLEASE NOTEl 

We now offer over 30 

BBC and 60 Aloni 
programs of the highest 

quality arni at highly 

competitive prices. Ordet 

NOW or send for our full 

catalogue. 




All programs now avaiiabte from good dealers. 

We pay 20% Royalties on BBC, Spectrum, Dragon and Atom progran>s. 

AUTHORISED BBC, ACORN AND DRAGON DEALERS 
Special Offer— Deduct £1 per cassette when ordering two or nnore. 




/MICRO POWER LTD. 
'8 8a REGENT STREET I 

CHAPEL ALLERTON ! 

LEEDS LS7 4PE. 

Tel. [0532] 683186 
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YOUR LETTERS I 1/ 

Waiting for Sinclair; BBC control keys; 
disabled computer library; bug-free 
Spcctrums. Or\ 

NEWS Z\j 

Sharp's new micros; Your Computer software 
top 10; Lynx and Oric updates, O^ 

COMPUTER CLUB ^%5 

Finding out what mainframes and micros have 
in common at the Thames Valley ^^l^b^'^f^ 
FLEXIDISC ZjD 

Bill Bennett shows you how to make the most 
of this momh*s free flexidisc games. 

SORDM-5 ZjO 




Exclusive review of the £100 colour micjo 
which the Japanese think will storm ihe 
British market. 0/\ 

VIC SOFTWARE wU 

The many faces of Vic software reviewed by 
Neville Ash. 



GAMES SPECIAL 

Spectrum Flight Simulator 38 

This month's cover game puts you at the 
controls of a modern high-performance jet. 

Atari Chicken 42 

Why did the chicken cross the road? Find out 

with this Atari game. 

Dragon Nightmare Holiday 44 

Brave the hazards of a holiday drive in the 

comfort of your own home. 

Sharp Coiip d'fetat 48 

You are in charge of a desperate band fighting 

to free a banana republic. 

ZX-81 Probe 52 

Match the right key to the right lock in the 

minimum time and become a cracksman. 

Vic Breakout 56 

John Cullen skilfully mixes Basic and machine 

code to produce a top-class Breakout game for 

the Vic. 

BBC Maze Mtmcher 58 

Your chance to use those expensively acquired 

arcade skills on your BBC. 

Atom Quest 62 

A goblin is behind you^ a pit fiend threatens; 

your mission — to recover the magic chalice, 

ZX-81 CHESS Do 

Part 1 of David Home's series on building a 
working chess game in just IjOCK) bytes. ^f\ 

ATOM ACCOUNTS / U 

Check your solvencj' at the touch of a button. 



BBC MUSIC 

Chris Melville on keyboards. 
ZX-81 GAMES WRITING 
Stuart NichoUs makes it look easy. 
BASIC DICTIONARY 
Tony Edwards' Basic lexicon, 
ZX-81 FORTH 
Simulating Forth on a ZX-8L 
CONTROL 



74 
78 
81 
84 
88 




93 



John Dawson reviews Mukitech^s multi- 
purpose controller, the MPF-L Q 4 

RESPONSE FRAME i/ I 

Your technical enquiries answered. 

FINGERTIPS 

Our pocket computer and calculator column. 

SOFTWARE FILE 1/ / 

Nine pages packed with programs for the ZX- 
81, Vic, BBC, Atom and Spectrum. 4 4 4 
COMPETITION CORNER I \ I 

The result of October's Enigma Code and a 
new £15 Christmas Box. Atari competition 
falls between pages 18 and 19. 

Cover photograph by Stephen Oliver, 
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EDITORIAL 



The fairy lights are going out all over Europe this Christmas as computing's over-zealous 
3mletide recruits find that such seasonal fripperies as Christmas trees take up too much 
valuable socket space. This year home computers wil! shatter the traditional Noel idyll. 
Families will no longer cluster around roaring hearths opening presents and arguing about 
which of the four channels to watch — from now on it will be channel 36 or thereabouts. For 
the first timc> this Christmas, people have a real choice of machines for less than £200 and an 
even wider selection if they can afford to go as high as £350. 

But those who have decided to treat themselves or a member of their family to a micro will 
know that choosing a computer involves a selection process which makes the rest of the 
Christmas shopping almost look like fun. Few of those who emerge from this ordeal 
clutching a gift-wrapped micro will have given any real thought to what they want it for — 
most will be only too pleased to have found one at all in time for Christmas, The first 
discovery the would-be buyer makes is that only half of the dozen or so most attraaive 
machines advertised are readily available. Having swallowed this unpalatable fact the next 
question must be: "Do I really need a micro for Christmas? Would a machine like the Lynx 
or the Oric — both unlikely to be seen in volume this side of the Feast of Stephen — better 
suit my needs and my budget?" 

Waiting a few months for a machine which has already been launched can be a wise 
decision — but only if you are sure that it really fits your bill, What you should never do is 
put off buying a micro because you are convinced a wonder-machine is just round the corner. 
At the rate that microcomputer technology is accelerating, you will just defer your entry into 
computing indefmitely. Talk lo someone who already has a machine and decide which 
features you most want to have on your micro. When you have shortlisted some candidates 
with the power> flexibility and software you require and which are available when you want 
them, your next major consideration must be price. Minimum outlay can mean minimal 
computing but on the other hand there is no point spending hundreds if you are not sure how 
long your interest in micros will last. 

The final word must> regrettably, be a word of warning. If you want a micro by Christmas 
Day, make sure that the machine can be supplied on time and get it in writing. After all, 
children believe in Santa Claus; adults believe in delivery dates. | 
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tepintofhefimir 

'visit middle earth with your spectrum 
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Melbourne House Publishers, in association with the Tolkien Estate, are very 
proud to annou nee the release of THE HOBBIT, a super-program like no other 
before, forthe48K Spectrum. 

THE HOBBIT is totally unique, with features never before seen on any computer, 
let alone on the Spectrum. 

Based on the fantasy land described in J. R. R. Tolkien's brilliant novel, in this 
program you take on the role of Bilbo, the hobbit: danger, adventure, and 
excitement are all part of it. presented to you in words and graphics, but it is you 
who must confront and solve the problems this time. 

You instruct the computer in completely ordinary English sentences! 

THE HOBBIT program is capableof very sophisticated communications, 
including features not previously thought possible on a microcomputer: adjectives, 
adverbs, multiple sentences, are just a part of the power of this program. 

You will meet all your favourite characters from J. R. R. Tolkien's book, 
and amazing as it sounds, they will all have an independent life of their own. 
They can make decisions and act on them! They react not only to what you 
do, but also to every other character in THE HOBBIT! 

Because of this unique feature, you will find that each time you play 
THE HOBBIT, events will proceed in a slightly different way and the further 
you get into Tolkien's world, the more different each visit may be. 

THE HOBBIT also allows you to talk to the other characters! At last you can 
answer the questions they may put to you, or more importantly you can suggest 
to them what you would like them to do! 

THE HOBBIT program follows closely the plot of the book, and so a copy of the 
book is included as part of THE HOBBIT package at no extra charge. 

THE HOBBIT brings to you the future of microcomputers in an exciting and 
challenging fantasy. A super-program that is a milestone in computer software. 



Other cassette software includes PENETRATOR, a 48K state- 
of-the- art arcade game -£6.95 including VAT. 
Spectrum books include: Over The Spectrum -£6.95* 
Spectrum Machine Language -£6.95. 
Understanding Your Spectrum -£7.95. 



Melbourne House Publishers 

Orders to: 131 Trafalgar Road, Greenwich, 
London SE10. 

Correspondence to: Gtebe Cottage, Station Road. 
Cheddington. Leighton Buzzard. BEDS LU7 7NA. 

Please send me: 

DThe Hobbit package-48K Spectrum 

cassette, four colour instruction manual 

and Hobbit book-£14.95 

DOther 

I enclose cheque/money order £ 

(Please add 60p for post and pack> 

D Spectrum Catalogue 

Name , .., 

Address 



, .Postcode 

Dealer «nquif 104 welcomtd. Ptiofie 01.692 1473 and ask for 
a Melbourne House ope roiof. 
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TAKE THE DRAG OUTOF 
BUYING A DRAGON! 



We give the best service 

Why drog yourself from shop to shop or spend hours 
trying to find the best deal on a DRAGON 32? 
It's easy ... our way. 

COMPUTERS FOR ALL are DRAGON specialists 

Not only do we give you best value for money, we 
also give you a complete back-up after-sales 
service if, and when, required. 

We l(now the computer inside out 

Our knowledge of DRAGON 32 is probably the most 
complete in the country. We don't just sell them. 
We use them, play with them, analyse them, 
program them . . . enthuse about them! 

We can show you how to use it professionally 

Unlike some computers, DRAGON 32 is 
notjustatoyl 

It's fun, but it's also very professional. 
Whatever you want to do with it, 
COfViPUTERS FOR ALL can advise you at 
every stage, and as your knowledge of 
programming grows, you can always turn to 
us for the latest peripherals. 

We have a wide ronge of hardware/ 
software 

it doesn't do to stand still in the 
computer market. 

That's why GOf^PUTERS FOR ALL are always 
looking for and stocking the newest 
hardware, and software for the DRAGON 32. 
Printers, Joysticks, ROM Cartridges, 

Cassette Software, Monitors . . . practically 

everything you will need now or in the 
future is available under one roof 
... our rooft 

We lool( after our customers 

Some dealers are content to take your money and 
forget all about you. We're different. We want 
you to have the very best service. 
You needn't worry about contacting us if you need 
information or advice. That's what we're here for 
... and we'll help whenever we con. 

We don't quibble 

Needless to say, if you buy a DRAGON 32 from 

COMPUTERS FOR ALL it comes complete with a 

year's warranty. 

But we go further than that: our service is 

completely "quibbie-free" if, in the unlikely 

event of a complaint, you contact us, we will 

settle the matter Immediately. 

In short, COMPUTERS FOR ALL can take the 

DRAG out of buying a DRAGON. 

You can call us with confidence . . . anytime. 



HOW TO GET YOUR DRAGON 
IN TIME FOR CHRISTMAS 

You don't have to go to 

the North Pole. 

All you hove to do is visit 

North Street ROMFORD or 

post the coupon! 

As soon as we receive your order, it will be 

straight back in the post to you . . . but a word of 

warning - please allow enough time for the rush! 

Do it now. WE'LL DELIVER THE GOODS! 






SEND TODAY OR CAU AT OUR SHOP ' 

For fast, efficient moil order post to 
COMPUTERS FOR ALL 72 North Street, 
ROMFORD, Essex, or phone: (0708) 75286: 

NAME . . . 

ADDRESS 



P^Q$e servd me mefoHowmg 0em$: 

DRAGON 32 Microcomputefs @ £199 50 + £3.00 Cortridge 

......... DftAGONJovsficks@ £19 95 p< 



DRAGON CARTRIDGES 
GrjosfAJiock 
SerserK 
M6l«0f0ldS 

Cosmic lnvo^«f$ 
Cove Huntef 
Tube Ffenzy 

Sto'Sftip Cfiomflleon 
Pfrfswol Finonce 



WUGONCASSEnES 

@ £24 95 M . . COiTipenoru m Of Gomes ^ £7.95 eo 

@£1995eo -. CompofopplcofJORS @£79Seo 

|>£i995eo -• Qv«l ®£7,95©o 

@£'995efl Wa<irtess&ttieMixotoyfS>£7 950O 

§£i99Seo Computo^Ok:© (s)£7950O 

@£19 95eo Graphic Animotof @£795eo 




@ £19 95 eo 
@£)9 95eo 



Moieroce 



@ £7.95 eo 




COMPUTERS 



I dfKtosd cfi^\it/PO. to th^ voiue of 

£ . mo<i0 payoWe to 

COMPUTE!^ FOR All 
p'^ose &itl my Acces$/'0orclO¥COfcWiSO/ 
Uo$f«rcr>or9a/Am6x 



NO 




I 
I 

THE SHOP WHERE \ 
PEOPLE MATTER" yI 
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PROGRAM DIRECT 

IS DELIGHTED TO ANNOUNCE A NEW RANGE OF 
STUNNING, HIGH QUALITY SOFTWARE, FOR:— 

SPECTRUM 

BBC. 

DRAGON 




BBC 

SPACE TREK (32K) Model B £5.99 

Pf obaWy the most sophisticated STARTREK game ever! All 
the standard features plus BLACKHOLES, RED GIANT 
STARS. SUPERNOVA & machine coded ASTEROID 
STORM. Wtth: fNVADERS, BLITZ, PINBALL. 

ADVENTURE (32K) Model B £5.99 

One of the biggest adventures on cassette! Nearly 200 loca- 
tions. 50 monsters etc. (uses nearty all available memory 
space). Explore, discover treasure, avoid monsters & trade 
with merchants. You'll have to be clever. With; INVADERS, 
PONTOON. LUNAR UVNDER. 

SCRAMBLE (16K) Model A & 8 £5.99 

Written in superfast machine code. Latest acUon game 
requires total concentration. Superb sound effects. With: 
INVADERS. BREAKOUT. BATTLESHIP- 



ALL PROGRAMS 

RECORDED ON 

TOP QUALITY 

TDK CASSETTES 



SPECTRUM 

PACKMAN GAMES PACK (16K) £4.99 

Latest arcade crunchie! Full colour plus sound effects. Eat 
the power fruits & destroy the ghosts before they pollute the 
crazy maze With: BREAKOUT. PONTOON. 

LUNAR LANDER GAMES PACK (1 6K) £4,99 

Probably the most sophisticated lunar lander ever! Pilot the 
command module into lunar orbit and then start the descent. 
You'll never do it*! (super sound effects) With: BOMBER, 
ROBOT NIM 

STARTREK ADVENTURE (4dK) £5.99 

Ultra -sophisticated program (almost all menrK)ry used up). 
Too complex to describe! Grons, Tribbles, Black Holes, 
Klingons. Totally compulsive. (Full sound & colour). 



DRAGON 

DRAGON GAMES PACK £5.99 

BREAKOUT — LUNAR LANDER — BOMBER. Maxim im addictiveness. total concentration required. 



PROGRAM DIRECT GUARANTEE! 



SHOULD YOU FOR ANY REASON NOT BE ABSOLUTELY DELIGHTED WITH THE 

QUALITY OF CASSETTE SUPPLIED, SIMPLY RETURN IT WITHIN 1 4 DAYS & WE WILL 

DISPATCH ANY ALTERNATIVE CASSETTE ABSOLUTELY FREE! 



PROGRAM DIRECT 

37B NEW CAVENDISH STREET, 
LONDON W1M 8JR 

All prices include V.A.T. & P&P 



PLEASE SEND ME THE FOLLOWING IMMEDIATELY. 

D £ 

n £ 



I ENCLOSE A CHEQUE/ P.O. FOR THE TOTAL 



NAME. 



ADDRESS 



.POSTCODE 
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100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 
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ATARI PRICES REDUCED 

We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at its 
new price will become the U.K/s most popular per- 
sonal computer and have therefore set up the Sitica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first TOO free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details, Aliernaiively give us a ring on 01-301 
nil or 01-309 1111. 



ATARI 400 

with 16K 



£199 



ATARI 400 

with 32K 



£248 



ATARI 800 

with 16K 



£449 



400/800 SOFTWARE & PERIPHERALS 

Don't buy a T.V. game! Buy an Atari 4O0 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 

Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 

applications, you can buy the Atari 800 ^ Disk Drive r Printer together with a selection of business packages. 

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 

available for the Atari 400 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 

as well as details on our users club. 

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 



Cj61*» 
Ca»ettrt 

JOYtt<h) 

Lf SiiCk ' Jo^iiKk 
MtK Svpp{«rs 






ADVCWTUWe INT 

Ha 2 PfftttAdv 

No 4 VocMtooCvft 
No 5 The Count 
No € Stimgt Otfv 
No 7 Mvit0rv Ftfft 
No 8 PV^K) o1 
N« 9 Ohtnx TdvM\ 
No lOSav WMfxi 1 
No 1 1 $*v liTjod 2 
Ho t2Go«d«n Vov 
Anol« Wormi 
Ottkcttont 

G*(*ct< Ti«kf 
Lunw L«nd«r 



MooAuki S^OOt 

AUTOMATED 
^UUAXI,<^N5 

0«mtOAt$ o< Rv« 
Dri9oo^gv« 
tov»»io«v Orfon 
Rncwt *t ftiQcl 
ftiCOCVi 
SiarWvrioc 
Ttfnplt of Apshji 
U0P*r fi«#Cfi*s Apt 

Co<Tio«t« Atyi DOS 
Corriotjtt 6h Atif i 

Oe Re Auri 
DCS UMiti*t Uit 
00S2M«>ujl 
Mi« Af*f i &oo1i;i 

Wiliv M*nu«i 



OU£t£t£SS 

C»sculit0r 
Oatatm* M»r>a9i<nt 
Otcii^on M«lccr 

Mon ^ LO«n An«l 
NomiMl LtOgtt 
***¥rOlt 

PfftOfN*! fifi\ Mgmt 
Kir chj«« Lr^tfrr 
S»^ Le*J*f 
StAtittre^ 1 
Stock Control 
T^HttinV 1 

Word ProccuOf 

CRYSTALWAflE 

6*^ath Thf Py/ifB 
F«rtt*iyIJod 2041 

Koui» Of Ihhtf 
S*rt<Ji 0» hUn 
iVJtifioo 
^VoHdWsf III 



OYNACOftf^ 
AlpK* Fi^httr 

FOf«*t Frr* 
irit4\^dfr Alert 

Mof^»rc*^ 
Moonoro^ 

Nomiioo*! J«9t*A 
ftrft^j of Th* £fr»p 
SOKf T'lt 
Sp*CtTf«o 
Stwd Poktf 
Triple Blocked* 

C0UCATIQ£4 

ffofiiAfX' 

A[9tC«)C 

Atlfti of C*A*d* 

Cub^Nokt 

Etemc^iiO eiO(09v 

Mtckory Okkory 
ifti! Ccnptg 0«fti 

L«tt)e«m«n 



M«nvTic-To» 

rMlf < ^ PrOO Solvj 
Mu^HAriiTnp 
Mu«i« T*rm»/Noutn 
Mwt<al Cornouter 
Wv- f ir« AJphjbct 

Polyene 

PreiiOenti Of us. 
Oitii M*«*r 

Sitrto 30 Gf40h<f 
Thff^ R M*:h Svj 
VmMo M9t»l FtMh 
Woram4k«r 

iOjLj^JlQN 

from ATARI 

CofVv Of fm»n 
COTv tttuao 
Corttf Soartiih 
Cntffy CMf 
£uroptan C 4i Cap» 

Iftvit TdPrdg 1/2/3 

K«»tdom 

Mutk CoA^«>ot«r 



SUt«i & C«»it«ts 
Touch Trpinf 

£MlS0fJ3(yAB£ 
BrmVv Hfrit»9e 
O ibb»g« J^Oom in oei 

£tJfOp«»n $C4f^ Ji9 
Hickory OkkOry 
H^^mptv OumptV 
igmbo J*1 Un<l«r 
Snooker & S*irr«r<H 
Sgbm*rirte Comfndr 
SuD«f Cdtxtf & Tilt 
To«*n»rricnt PoOl 




8t«eV4*cl( C»Mto 
6lo<k Swter 
Block 'Cm 

Bwmpcr Pool 



Centurion 
OT*ck#' K*f>g 
Chiocse Puriie 
Cod«<rack*r 
Conricdy Di(k«tt)» 
Oi« Pobff 
Do«0«2e 
Oom>>«TiHOA 
O^wnrtill 
et«*rn Ffoot 
Gai«h4d «( Holy C<i 
Gr«hlCi/SOund 

Jukebox 

LO0k|h««} 
Mtmoty M*tch 
M,d«f Tot^h 
Minotiw 
OtititWi"How*Utf 
P***e^Oo^ Gani^s 
Pfo BOvdffHl 
PuihOv*f 
Ri«3boii 
R*v*n*1l 
Sermon Run 
747 ljindi09 Vnut 
S^vtn C^rd Stud 



^^jty A*wntvrt 
So1«tiirt 
Space ChM« 
Sf>«ce Trek 
sLifttnt pMttc* 
Tact Trek 
Terrv 
Wtt^di Gokj 

ENTERTAI NMENT 

ftim ATAqi 

Atrtrordt 

6atktib«l 

DlKki«ek 

Cmtiptdt 

EnTtrt«*nrn««it Kit 

M»tsile Coflvnind 
P«cM»n 
$p«ee tfrvtOtrt 
Stir Rtidf rt 
S<ii*>*<' &fr4kOgi 
V«J<o t«i«l 

ON LINE SYSTEMS 

C/ontif* 

FfOfl«tr 



J«Mtor«»ki*r 
Mitfion Asttroid 
MouxktEtACk 
T»tre»HOSd 
UCvoet/GoldHV Fi 
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Pilot (EdvC«tOr^ 
Pro^rammirtg Kit 
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K^di t A 2 
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Mii^i Word Prooetior 
Pa^e FlHppin9 
Player m*m41« G* 
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FREE LITERATURE 

i dm tniefested in purchasing art Atari 400i'dOO computer and 
wouki [i)(e to receive copies of your bfociiures afKJ te$t reports 
as well as your price test covering all of the evattaOie Hardware 
and Software: 

Name 

Addreti, . , 

Poncode 

YC1282 - Your Computar - Dac«mb«r 1982 
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'The Ace is 
an excellent way 
of using 
FORTH" 

Popular Computing Weekly 



"FORTH is 
an easy 
language" 

Byte 



The Jupiter Ace personal computer runs in FORTH, an easily 
understood language, typically four times as compact and ten 
times as fast as BASIC. Before the Ace all personal computers 
used BASIC and FORTH was only available to a privileged few. 

The Jupiter Ace also features a full-size moving-key keyboard, 
high-resolution graphics, sound, floating point arithmetic, a fast 
and reliable cassette interface and 3K of RAM. 

If you own a personal computer you will be aware of the 
limitations of BASIC. You know how slowly your programs run and 
how quickly your computer's memory gets filled. The Jupiter Ace is 
your answer. 

If you already know FORTH, the Jupiter Ace closely follows the 
FORTH 79 standard with extensions for floating point sound and 
cassette. It has a unique and remarkable editor that allows you to list 
and alter words that have been previously compiled into the dictionary. 
This avoids the need to store screens of source, allowing the dictionary 
itself to be saved on cassette. Comprehensive error checking removes 
the worry of accidentally crashing your programs. 

All inclusive price 

For £89.95 you receive your Jupiter Ace, a mains adaptor, all the leads 

needed to connect to most cassette recorders and T.V.s (colour or black and 

white), a software catalogue and a manual. 

The manual is a complete introduction to the world of personal computing 

and a course in FORTH programming on the Ace. 

Even if you are a complete newcomer to computers, the manual will guide 

you step by step from first principles to confident programming. 

The price includes postage, packing and V,AX 

The Jupiter Ace is backed by a full 12 month warranty. 



Available soon 

Plug-on parallel printer interface. 

For around £20.00 this will connect your Jupiter Ace to anything from high-speed dot 
matrix to letter-quality daisy wheel printers. 

Plug-on 16K Memory Expansion 

For around £30.00 you will increase the memory of your Jupiter Ace to 19K giving you 

instant access to enormous amounts of information. 

Software 

A catalogue will be sent with every machine, and includes, initially, programs for 

education and entertainment. 

FORTH Finishes First! 

speed Comparison Chart showing times in seconds to perform one thousand operations. 



Type of Operation 

Empty loop 
Print a number 
Print a character 
Add two numbers 
Multiply two numbers 



Jupiter 
Ace 

0.12 

7.5 

0.62 

0.45 

0.9 



BBC 

Micro 

0.67 
13.5 
1.3 

1.4 
1.6 



Vic 
20 

1.3 
26 
3.1 
5.5 

6.5 



Spectrum ZX81 



4.2 
19 
7.5 
7.5 
7.5 



17.7 

430 

24 

28 

32 



8#Cius« of the difficulty in dtvriing ex^aty equtvatenf progfims. these meaturifnentt ihou^ o^ty be t»k«n as t gutd*. 



only £89.95 



Designed by Jupiter Cantab 

Computer Designers Steven Vickers and Richard Altwasser 
played a major role in creating the ZX Spectrum and then 
formed Jupiter Cantab to develop advanced ideas in personal 
computing. The Ace is the result another all-British computer 
to lead the world. 

Technical Information 




N«m# ftiv9r 



«*uitHL 



Hardiware 
Z80A running ai 3.25 MHt 
8K bytes ROM 
3K bytes RAM 

Keyboard 

40 Moving-key keyboard with 
auto repeat on every key and 
Caps Lock- 

Scr#«n 

Memory mapped 32 column x 
24 line flicker- free display with 
upper and k>wer case ascit 
character set 

Graphics 

Chunky graphics (64 x 46 
pixels) may be pk>tted. unplottcd 
or over-pk)tted (XOR operation}. 
Also, the entire character set 
{128 characters and their video 
inverses) may be redefined 
allowing intricate shapes to be 
drawn with a resolution 
equivalent to 256 x 192 pixels. 

Control Structures 

IF-ELSE-THEN, DO-LOOP 
DO- + LOOP, BEGIfVl-WHILE- 
REPEAT, BEGirshUNTIL all may 
be mixed and nested to any 
depth. 



Cassette 

Programs and data in the 
compact dictionary format may 
be saved, verified, loaded and 
merged. Blocks of memory can 
be saved, verified, loaded and 
relocated. AH tape fites are 
named- Running at 1500 baud, 
the Ace will connect to most 
portable tape recorders. 
Expansion Port 

Contains D,C. power rails and 
full Z80 Address, data and 
control signals. May be used to 
connect extra memory and other 
penpherals. IN and OUT words 
allow port-based peripherals to 
be addressed. 

Data Structures 

Integer. Floating point and 
String data may be held as 
constants, variabfes or arrays 
with multiple dimensions and 
mixed data types. There are no 
restrictions on names. 

Sound 

Internal loudspeaker may 
be programmed to operate 
over the entire audio 
Spectrum. 



In Schools Teachers already know now 
qu»cklY children take to computing, ind th« 
Jupit«r Ace i$ 9n tdeal mtrodiKHon FORTH 
is an easy and important language to learn I ^ 
and by makmg learning fua it>e Ac* can I' ■ 
help to tedch science, music aixj nrtanv / 
other subjects *■ ' 



"FORTH 

is very 

flexible" 

"FORTH 
is compact" 

Electronics and 
computing 



1 Hour 2b mint 



In Lttboratories For monttoring and 
controlling experiments, ihe Jupiter Ace 
has many advantages. The language tt 
perfect, even the Jodrell Bank Radio 
Telescope is controlled in FORTH. The Ace 
expansion port enables it to be interfaced to 
almost anything, and the built In quartz 
timer aftows expenments to run all 
weekend. 



"FORTH is 

in general very 

mucli faster than 

BASIC" 

Computing Today 



Programming in FORTH 

Programming in FORTH 

FORTH programs are constructed without line- 
numbers, as words which are defined in terms of other 
words that already exist. Consider the following 
definition of the word STARS. Comments are in 
parenthesis and have no action. 



: STARS (: starts word definition) 

" ••• " (print 3 asterisks) 

200 100 BEEP (play a note for 
lOOmSecs) 

The semi colon at the end finishes the 
word definition. Now, whenever you say 
STARS the computer will print out 3 
asterisks and sound a short tone. (Notice 
how the word BEEP comes after the 
numbers it uses, 200 and 100. This 
characteristic occurs throughout FORTH so 
that you write, for instance, 28 76 + instead 
of 28 + 76.1 

The Jupiter Ace already has 140 FORTH 
words defined in ROM. 




At Hom« The Jiipiter Ace is powerful 
enough to play games as complex as Chess j 
and with sound and high resolution 
graphics, action games wriuen m FORTH 
will Stretch your reaction speeds to their 
limits. 
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ORDER NOW! 



in the Offit^ S:ock control. Accounts and 
Financial forecasts are all possible on the 
Jupiter Ace With a printer and extra 
memofV attached you can do word 
processing as welL 



Please send me:— 

D JUPITER ACE MICROCOMPUTER(S) @ £89.95. 



The Jupiter Ace is available only by mail order. Please allow up to 28 days 

for delivery. 

Send cheque or postal order with the form to:— 

JUPITER CANTAB. 22 FOXHOLLOW, BAR HILL 

CAMBRIDGE CB3 SEP 



Name. Mr/ t * i i \ 

Mrs/Miss 



Address L 
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SPECTRUM COMES TO LIFE ! 

ABBEX 



SPOOKYMAN 




THE GAMES PEOPLE 



EAT THE PILLS AND KEEP AWAY FROM 
THE GHOSTS. EAT THE VITAMINS AND 
CHASE THE GHOSTS. FULL MACHINE 
CODE ARCADE ACTION AND SOUND. 
DESIGNED TO MAKE YOUR ADRENALINE 
RUN HIGH. PRICE £4.95 



COSMOS 




YOU HAVE THE JOB OF PROTECTING A 
CONVOY FROM ALIENS AND METEOR 
STORMS. WATCH OUT FOR THE SPACE 
MINES AS YOU PLAY THIS AMAZING 
MACHINE CODE ARCADE ACTION 
SIMULATION PROGRAM. PRICE £4.95 



WRITE OR PHONE FOR LIST OF GAMES FOR 
OTHER COMPUTERS OR JUST MORE GAMES 



ABBEX ELECTRONICS LTD 

20 ASHLEY COURT, GREAT NORTHWAY, LONDON NW 4 
Tel: 01-203 1465 

PLEASE COMPLETE IN BLOCK CAPS 

NAME(Mr/MfiyMiss).-.. .„. .......„.,....,.,.,..„.. 

ADDRESS..... ,,... 

(CARDHOLDERS)... 

POSTCODE... PHONE NO. 

M«ke ch«(|u»s payamo to ABBEX 
I mKk»9 my cheque for C 

1 wi$h to pay t>y D CHEQUE O VISA Q ACCESSQ 

Pteas* debrt my cfecttcafd t/c Si^fted 

NUMeeRDDDDnaDDannnannn ^^ • 



Pl«afl« Mnd m« tti« following 

(Allow 14 days for delivery) 

F»OST BY DEC &th and r*c#fve your ordm In tlm« for 
Christmas 

n SPOOKYMAN 

PRICE E4.95 

n COSMOS 

PRICE £4.95 



10 YOUR COMPUTER. DECEMBER 1S82 
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ZX Spectrum 

NOT THE FIRST- 
JUST THE BEST 
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The Ground Forces have been destroyed 
so the air attack must begin and 
you're in control ! 

A Superb Arcade Game for the 16k or 48k Spectrum 



/»<v^ 
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TITAN HOUSE, 83 ASHWOOD ROAD, RUDLOE, 
CORSHAM, WILTSHIRE SN13 0LG 



IMMEDIATE pEUVERY 

Please send mc 

I enclose chcque/P.O. for . . . , , 

OR Please debit my Access No 

Barclaycard No Expiry dat« 

Name .,.*.•■«■*.««. ipi****.*..'-***** 

Address 

Post Code 

Dealcis Discount Available 

ACCESS, BARCLrAYCAXD ORDERS WELCOME ON 24hr 

ANSAPHONE 0225-810132, or mail to: YC12 

TITAN PROGRAMS, TITAN HOUSE, , 

83 ASHWOOD RD., RUDLOE, CORSHAM, piL^ ^ [ 

WILTSHIRE. SN13 0LG T 
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16 colours 
professional keyboard 

fullgr^hics 

real sound 



• Superb stylinj 



• Choice of 16K RAM or massive 48K RAM 



Ergonomic keyboard with 57 moving keys 



28 rows X 40 characters high resolution 



# Teletext/viewdata compatable graphics 



6 octaves of real sound plus Hi-Fi output 



Centronics printer interface and cassette port 



Comprehensive user manual 



THE REAL 

COMPUTER SYSTEM 

FOR 



OPTIONAL MODEM OFFERS COMPCiTER PHONE UNK FOR: 
• ELECTRONIC MAIL • TELESOFTWARE • PRESTEL 



99 

inci VAT 



.95 



\4 



) COMING SOON.TO COMPLETE YOCIR SYSTEM; ORIC MICRO-DRIVE DISCS & SPEED PRINTER 



FOR HOME: The ORIC-1 is the professional alternative for home computing. 
J, Superbly styled, the 57 key layout is based upon computers costing many times more 

than the ORIC , and will help the whole family to learn and understand computing, 
right from day one. The ORIC incorporates an improved version of Microsoft Basic 
for ease of programming and use. For the enthusiasts the computer has laser ^^ 
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi 
liitput for incredible effect The commun ications Modem will 
v., allow 'Telesoftware', message sending, and Prestel use. ^ 

. I FOR BaSINESS: The ORIC-1 is the answer to many 
day to day problems. Software is becoming available for 
|: •'"■ payroD, accounts, stock-control, and many more systems 

to help your day to day business organising and control. 
^ In addition, the ORiCCOMMGNICATIOrSS MODEM will ^ 
allow you to access up to 200,000 pages of Prestel ^^T 

information, to send and receive 'electronic mail', ^^^ 

to book hotels, and flights (and pay for them) and to 
look at the latest stock-market and share indexes. 

In shprt the ORIC-1 is a must for all businesses 
large or small. 

HOW TO ORDER YOUR ORIC-1: By phone: 

JuS|:iing our telesales number Ascot (0990) 27641. 

•By post You can pay by cheque, postal order 
ACC^S - BARCLAYCARD - AMEX - DINERS. 
(Please|allow28days for delivery). ^ 

Money back if not satisfied. 

•ff Copyright owe PRODUCTS INTERMATJONAL 1982. . 
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TB Home Computen 
Unbeatable value^Unrivalled software* 



When you choose a TI Home 
Computer youVe choosing a "real" 
computen A computer that can 
grow with you and your family, 
A computer that lets you play, 
invent, discover. . . that lets your 
imagination soar. 

What makes this possible is our 
wide range of software. You'll find 
subjects as simple as "Early Reading" 
and as complex as "TMS 9900 
Assembler Editor" Many of our 
programs are packaged in our 
unique Solid State Software^^* 
Command Modules. Some have 
sound. Others have superb colour 
graphics. Simply plug them in 
and begin. 

When you want to learn to 



program for yourself, the Tl 99/4A 
is ready too. TI BASIC is built in. 
The prpgramming manual is easy to 
understand, easy to follow every 
step of the way You will be amazed 



WHAT THE PROFESSIONALS LOOK 
FOR IN A HOME COMPLTER 


Feature 


Texas Instruments TI 99/4 A 


Microprocessor 


TMS99CX)16BIT 


Graphics 


16 colour, high resolution 


Languages 


Tl-BASIC (built-in), cxccnded 
BASIC UCSD-PASCAL 
TI'LOCO,.%^rri?Ier 


Memory* 


16K RAM starvdard- expandable 
to niax ROM/RAM odlOK 


Keyboard 


Full ^ize. standard c\'peuTirer 
srylc 


Softvi'are 


1000 programs to choose from 
worldwde 


Solid Siaic Yc$ 
Speech Capability 



to discover how much fim pro- 
gramtTiing can be. 

And when youVe ready to 
expand your system, weVe ready 
too. Our unique Peripheral Expan- 
sion System can house up to seven 
peripherals without extra cables or 
clutter. There is even a speech 
synthesiser that gives your computer 
a voice, 

Sound knpressive? Try the TI 
Home Computer for yourself, 
at your nearest dealen At 
around £200 youll look no 
further. 

Texas 
Instruments 



elf_ 



Sinclair ZX Spectr 



16Kor48KRAM... 
full-size moving- 
key keyboard... 
colour and sound, 
high-resolution 
graphics... 

From only 

£125! 



ZX Spectrum 



MAGENTA GREEN CYAH 



YELLOW 
O 



OiF PN '^H 



CLOSE n MOVE 




ftESTORE D^'f'^ — ^— 



LUST BIN 



■ I 



FLASH BWGHT 



First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81 . With u p to 1 6K R AM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500.000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there^s the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled. 

Professional power- 
personal computer price* 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM . 

Yet the price of the Spectrum 16K 
is an amazing £1 25! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so. you can still return it later 
for an upgrade. The cost? Around £60. 



Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
VVhetheryou'rea beginner or a competent 
programmer, youHl find them both of im- 
mense help. Depending on your computer 
experience, you*ll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer- available now- is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 




Key features of the 
Sinclair ZX Spectrum 

• Full colour - 8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound - BEEP command with variable 
pitch and duration. 

• Massive RAM -16K or 48K. 

• Full-size moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution -256 dots 
horizontally x 192 vertically, each 
individually addressable for true high- 
resolution graphics. 

• ASCII character set -with upper- and 
lower-case characters. 

• Teletext-compatible -user software 
can generate 40 characters per line 
or other settings. 

• High speed LOAD &SAVE-16K in 100 
seconds via cassette, with VERIFY& 
MERGE for programs and separate 
data files, 

• Sinclair 1 6K extended BASI C - 
incorporating unique *one-touch' 
keyword entry, syntax check, and 
report codes. 



um 




ZX Spectrum software on 
cassettes -available now 

The first 21 software cassettes are 
now available directly from Sinclair. 
Produced by ICL and Psion, subjects 
include gannes, education, and business/ 
household management. Galactic 
Invasion . . . Flight Simulation . . . Chess . . . 
History.. .Inventions. ,-VU-CALC...VU-3D 
...47 programs in all. There's something 
for everyone^ and they all make full use 
of the Spectrum's colour, sound and 
graphics capabilities. YouMI receive a 
detailed catalogue with your Spectrum. 

RS232 /network 
Interface board 

This interface, available later this 
year, will enable you to connect your 
ZX Spectrum to a whole host of printers, 
terminals and other computers. 

The potential is enormous. And the 
astonishingly low price of only £20 is 
possible only because the operating 
systems are already designed into the 
ROM. 



indaii— 



Sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GU15 3PS. 
Tel: Camberley (0276) 685311. 



The ZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set -including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 



The ZX Microdrive- 
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing. 

Each Microdrive is capable of holding 
up to 100K bytes using a single inter- 
changeable microfloppy. 

The transfer rate is 16K bytes per 
second, with average access time of 3.5 
seconds. And you'll be able to connect up 
to 8 ZX Microdrives to your ZX Spectrum. 

All the BASIC commands required for 
the Microdrives are included on the 
Spectrum. 

A remarkable breakthrough at a 
remarkable price. The Microdrives are 
available later this year, for around £50. 




How to order your ZX Spectrum 



BY PHONE' Access* Barclay card or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day. every 
day. BY FREEPOST- use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 



Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 



I To: 



Sinclair Research, FREEPOST, Camberiey, Surrey, GUIS 3BR* 



Order 



eTl 



Qty 


Hem 


Code 


Item Price 
£ 


Total 
£ 




Sinclair ZX Spectrum-16K RAM version 


100 


125.00 






Sinclair ZX Spectrum -48K RAM version 


101 


175.00 






SinclairZX Printer 


27 


59.95 






Printer paper (pack of 5 rolls) 


16 


11.95 






Postage and packing: orders under £100 


28 


2.95 






orders over £100 


29 


4.95 





Total £ 

Please tick if you require a VAT receiptD 

•| enclose a cheque/postal order payable to Sinclair Research Ltd for £ 
*Please charge to my Access/Barclaycard/Trustcard account no. 
* Please delete/complete | j | | | [ | [ | | | | 



as applicable 
[Sig nature 



I I I I i 



PLEASE PRINT 

I Name: Mr/Mrs/Miss I [ I I I I I 



I I I 1 1 I I I I I I I I 



Address I I I I I I I I I I I I I I I I I I I I I 1 ) 
1 I I I I I I 1 I > I I I I I I I I I I I I 

I I I I I I I I I I I 1 ' I ' I I I I i I I I IVOC812 I 



FREEPOST- no stamp needed. Prices apply to UK only. Export prices on application 
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Sinclair ZX Spectrum-technical data. 



Dimensions 

Width 233 mm 

Depth 1 44 mm 

Height 30 mm 

GPU/ memofy 

Z80A microprocessor running at 3.5 MHz. 
16K*byteR0M containing BASIC interpreter and 
Operating system. 

1 SK^yte RAM (p!us optional 32K-byte RAM on 
internal expansion board) or48K-byteRAM. 

Keyboard 

40-moving*key keyboard with lull upper and 
lower case with capitals lock feature. All BASIC 
words obtained by single keys, plus 16 graphics 
characters. 22colourcontrol codes, and 21 user- 
definable graphics characters. All keys have auto 
repeat. 

Display 

Memory-mapped display of 256 pixels x 
192 pixels; plus one attnbutes byte per character 
square, defining one of etght foreground colours, 
one of eight background colours, normal or extra 
brightness and flashing or steady. Screen border 
colour also settable to one of eight colours Will 
drive a PAL UHF colourTV set. or black and while 
set (which will give a scale of grey), on channel 36. 

Sound 

Internal loudspeaker can be operated over 
more than 10 octaves (actually 130 semitones) via 
basic BEEP command. Jack sockets at the rear of 
computer allow connections to external amplifier/ 
speaker 

Graphics 

Pomt, line, circle and arc drawing commands 
in high-resolution graphics. 
16 pre-defined graphics characters plus 21 user- 
definable graphics characters. Also functions to 
yield character at a given position, attribute at a 
given position (colours, brightness and flash) and 
whether a given pixel is set. Text rnay be written on 
the screen on 24 lines of 32 characters Text and 
graphics may be freely mixed. 

Colours 

Foreground and background colours, bright- 
ness and flashing are set by BASIC INK. PAPER, 
BRIGHT and FLASH commands. OVER may also 
be set. which performs an exclusive-or operation 
to overwrite any printing or plotting that is already 
on the screen. INVERSE will give inverse video 
printing. These six commands may be set globally 
to coverall further PRINT. PLOT. DRAW or CIRCLE 
commands, or locally within these commands to 
cover only the results of that command. They may 
also be set locally to cover text printed by an 
INPUT statement . Colour-control codes, which 
may be accessed from the keyboard; may be 
inserted into text or program listing, and when 
displayed will oven'ide the globally set colours 
until another control code is encountered. Bright- 
ness and flashing codes may be inserted into 
program or text, similariy Colour-control codes in 
a program listing have no effect on its execution. 
Border colour is set by a BORDER command. The 
eight colours available are black, blue, red. 



magenta, green, cyan, yellow and white. All eight 
colours may be present on the screen at once, 
with some areas f lashi ng and others steady, and 
any area may be highlighted extra bright. 

Screen 

The screen is divided into two sections. The 
top section - normally the first 22 lines - displays 
the program listing or the results of program or 
command execution. The bottom section - 
normally the last 2 lines - shows the command or 
program fine currently being entered, or the 
program line currently being edited, it also shows 
the report messages Full editing facilities of 
cursor left, cursor right, insert and delete (with 
auto-repeat facility) are available over this line, 
The bottom section will expand to accept a 
current line of up to 22 lines. 

Mathematicdl operations and functions 

Arithmetic operations o!+. -. X. -^, and raise 
to a power Mathematical functions of sine, 
cosine, tangent and their inverses: natural logs 
and exponentials: sign function, absolute value 
function, and integer function; square root 
function, random number generator, and pi 

Numbers are stored as five bytes of floating 
point binary - giv ing a range of +3 X 1 0'^^ to 
+7 X 10^^ accurate to 9V2 decimal dtgits. 

Binary numbers may be entered directly with 
the BIN function. -, > , <, >-, <- and <> may be 
used to compare string or arithmetic values or 
variables to yield (false) or 1 (true). Logical 
operators AND, OR and NOT yield boolean results 
but will accept (false) and any number (true). 

User-definable functions are defined using 
DEF FN. and called using FN. They may take up to 
26 numeric and 26 string arguments, and may 
yield string or numeric results. 

There is a full DATA mechanism, using the 
commands READ, DATA and RESTORE. 

A real-time clock is obtainable. 

String operations and functions 

Strings can be concatenated with +. String 
variables or values may be compared with— ,>.<. 
>— p <— . to give boolean results. String func- 
tions are VAL, VAL$, STR$ and LEN . CHRS and 
CODE convert numbers to characters and vice 
versa, using the ASCII code. 

A very powerful string slicing mechanism 
exists, using the form aS (xTO y). 

Variable names 

Numeric - any string starting with a letter 
(upperandiowercaseare not distinguished 
between, and spaces are ignored). 
String -AS to 2$. 
FOR-NEXT loops -A-2. 
Numeric arrays - A-Z. 
String arrays - AS toZS, 

Simple variables and arrays with the same 
name are ai towed and distinguished between. 

Anrays 

Arrays may be multindimensional, with sub- 
scripts starting at 1 . String arrays, technically 
character arrays, may have their last subscript 
omitted, yielding a string. 



Expression evaluator 

A full expression evaluator is called during 
program execution whenever an expression, 
constant orvariable is encountered. This allows 
the use of expressions as arguments to GOTO. 
GOSUB.etc. 

It also operates on commands allowing the 
ZX Spectrum to operate as a calculator 

Cassette interface 

The ZX Spectrum incorporates an advanced 
cassette interface. A tone leader is recorded 
t>efore the information to overcome the automatic 
recording level fluctuations of some tape 
recorders, and a Schmitt trigger is used to remove 
noise on playback 

All saved information is started with a header 
containing information as to its type, title* length 
and address information. Program, screens, 
blocks of memory, string and character anrays 
may all be saved separately 

Programs, blocks of memory and anrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be merged from 
tape to combine them with t he existing contents 
of memory. Where two line numbers or variables 
names coincide, the old one is overwritten. 

Programs may be saved with a line number, 
where execution will start immediately on loading. 

The cassette interface runs at 1500 baud, 
through two 3.5 mm jack plugs. 

Expansion port 

This has the full data, address and control 
busses from theZSOA. and is used to intertace to 
theZX Printer, the RS232 and NET mterfaces and 
theZXMicrodrives. 

IN and OUT commands give the I/O port 
equivalents of PEEK and POKE 

ZX81 compatibilrty 

ZX81 BASIC is essentially a subset Of 
ZX Spectrum BASIC The differences are as 
follows. 

FAST and SLOW: theZX Spectnjm operates at 
the speed of the ZX81 in FAST mode with the 
steady display of SLOW mode, and does not 
include these commands 

SCROLL: the ZX Spectrum scrolls automatic- 
ally askmg the operator "scroll?" every time a 
screen is filled. 

UNPLOT: the ZX Spectrum can unplot a pixel 
using PLOT OVER, and thus achieves unplot. 

Character set: the ZX Spectnjm uses the 
ASCII character set, as opposed totheZXSl 
non-standard set. 

ZX81 programs may be typed into the 
2X Spectrum with very little change, but may 
of course now t>e considerably improved. The 
2X Spectrum is fully compatible with the 
ZX Printer, which can now print out a full upper and 
lower case character set, and the high resolution 
graphics; using LLIST LPRINT and COPY. 
ZXm software cassettes and the ZX 16K RAM 
pack will not operate with the ZX Spectrum. 




ZX Spectrum 
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NOT A BUG 

Concerning the "Spcamm Bugs" 
^ in the Oaober Your Computer 
letter from Mr Dixon, He says that 

CLS : PRINT CHR$ 8; "X" 
produces two black squares. If he 
reads his manual the instruction 
CHRS 8 means back space. Back 
spacing at the beginning of a line 
means moving into the address held 
for Ncwline. This corrupts the 
display file. 

Secondly, when asked by the 
program Scroll?, normally one is 
expected to reply Yes or No, not 
with a Caps Shift. It is like saying 
my motor car has a bug, because 
although the road turns to the left I 
turn the wheel to the right and I do 
not make it round the corner! 

I have found the Spcarum to be a 
good machine for its price. 

B G Comhill, 

Aylesbury, 

Buckinghamshire. 

LOSS OF FAITH 

/t seems simple enough:— 
**Numbcr on waiting list/weekly 
produaion ■ time in week of 
dtepatch". How, then, is it possible 
that the pioneer of the elearonic 
calculator is unable to provide 
sensible delivery dates for the 
Spcarum? 

My own order, after more than 16 
weeks, is now cancelled. A telephone 
qutry after 14 weeks elicited "Any 
time now**. After 15 weeks, I was 
back to *'About another three 
weeks". After nearly 17 weeks, I was 
still at **2 to 3 weeks**. 

Like Mr Bloxham — Your 
Computer, Oaober — I elected to 
order the Spcctnmi because of the 
expected Microdrive; also the wish 
to retain the use of my ZX Printer. 
Unlike Mr Bloxham, I do not believe 
in Sinclair any more, and the 
thought of going through the same 
hassle when the Microdrive is 
launched is too much. 

Your leader postulating the 
possible decline of the British 
computer industry — in the same 
issue — IS unfortunately both 
accurate and timely. 

ERKeevy, 
Pulboroughy 
West Sussex. 

HANDICAP AID 

I J Je arc a Cheshire Home for the 
l^f physically handicapped and 
are building a Ubrary of programs 
for disabled computer users. We 
already have a number of Apple, Pet 
and TRS-80 programs. All of these 
programs will become available to 
anyone sending a stamped addressed 
envelope to the address below. 

Most of the programs we have arc 
operated using a rft*o-switch system. 
For example: with the Apple wc use 
the two switches on the games 
paddles. These switches can be used 
to mean anything from Yes/No to 
sclcaing from a menu where a 



flashing cursor scans from item to 
item and you press one button when 
the cursor is over the item you have 
seleaed. The other button can be 
used to correct errors or Escape. 

If a scanning system is used the 
speed of scanning must be seleaable. 

Where possible one button should 
be available to Gosub to a scanning 
Help menu. 

Any program you write must be 
easy for you to operate. Try it out on 
one or two friends first. 

We would like to see any programs 
from adventure to chess, from 
databases to educational. The scope 
is unlimited, but please bear in mind 
that many handicapped operators 
have restricted vision and the display 
needs to be extremely clear. 

If you have any programs to add to 

our Library or want a catalogue of 

the programs we have to date, or 

would like some further guidelines 

on how to write programs for the 

handicapped, please write, enclosing 

a stamped addressed envelope, to: 

Robin Nixon, 

Seven Springs Cheshire Home, 

PemburyRoady 

Tunbridge Wells^ 

KentTN24NB. 

WORD PUZZLES 

1 particularly liked the Word 
/ Puzzles program by Chris 
Callender on page 94 of your 
Oaober issue. It has many educa- 
tional applications. However there 
were a few errors in the program. 

The following lines should be 
inserted lo get it to r\m correaly: 
43 SCROLL 
45 PRINT T 
75 SCROLL 
it is also enhanced if line 530 
reads 

PRINT T$., "FIND THE FOLLOWING 
HIDDEN WORDS" 

Missing from line 620 is -1 which 
should appear as shown here: 
620 IF S$tAK>""THEN PRINT AT INT 
(A/ 16) ,A -16"INT{A~16) -1; 
CHRS (CODE S$ (A» + 128) 
The program also takes an 
interminable time to produce its 
lener grid. This can be speeded up 
considerably by adding the following 
lin^. 

185 FAST 
58& SLOW 

jf Bourne, 

BexhillonSm, 

Sussex. 

THE REAL STORY 

/think it*s about time you got the 
record straight. Gsntrary to 
popular belief, the BBC Model A 
can have eight colours on the screen 
at once. This is proved by the 
following program: 
1 MODE 7: FOR 1 « 129 TO 13& 
10 PRINT CHR $(l);"Your Computer": 
Next 
In the new almost-legendary 
Sinclair pamphlet, there is a table 
showing a list of computers and their 
specifications. This has to be the 



most biased and untrue table of all 
time. It states that the BBC can only 
have up to 32K RAM, This is not 
true. It can have 96K RAM via a 
second processor. 

It states that the Vic and BBC do 
not have user-definable graphics; 
they do. The Vic can also have high- 
res graphics via a software routine. 
The BBC docs have merge and 
verify facilities, which arc under 
different names to the Spectrum. 

The pamphlet docs not state that 

the BBC has a built-in assembler, 

ROM expandable to 256K, a Plot 

command with 43 different functions, 

high-res graphics with 163,840 

different points^ a Pling command, 

and a microprocessor running up to 

five times the speed of the Spcctnmi. 

3 V Price, 

Chorley, 

Lancashire. 

ZX 81 START 

/have a 16K RAM ZX-Sl and I 
have foimd the starting and 
fmishing addresses for the screen. 
They are: 

START 49340 
FINISH 50066 
Poke 49340, 38 would be the same 

^^ PRINT AT 0, 0; "A" 

Patrick Comer, 

Berkhamstead, 

Hertfordshire 

BBC FACTS 

#n Tim LangdeU*s article conccm- 
/ ing the use of control keys on the 
BBC computer he says that where a 
VDU statement takes several bytes 
after it, the control version does not 
produce readily prediaabie results. 
It is not as bad as his anicle suggests. 
Consider his example, VDU 19, 1,4, 
0,0,0 which changes logical colour 
1 to show blue. First the CTRL 
solution, then the understanding. 

Get something on the screen using 
logical colour K For example: 
M0OE4:C0LOURl return 
PRINT'Thrs is logical colour 1" return 

Now holding CTRL down while 
all of the next six keys are pressed, 
type SAD@@@. Nothing will 
appear on the screen, but as soon as 
the third @ is pressed the colour 
change takes place. 

To know what to press after the 
fu^t lener, use the left-hand two 
coltmms of figure 1 in the article: 
CTRL A has generated the 1, 
CTRL D the 4, the CTRL@, the 0. 

Now the understanding. It will be 
helpful to fmd the diagram for key- 
board codes on page 497 of the new 
manual and to type ^ch of the 
following statements: 
PRINT-'OIAB" 
PRINT CHR$(48);CHR$(4a»;CHR$t65>; 

CHR$(ee} 
VDU 48,43,66,66 
PRINT CHR$(ar30l;CHR$(&31); 
CHR$(&41I;CHR$(W2> 
VDU ^30.a3hBAhB42 

Compare these hexadecimal codes 
with those in the keyboard code 
diagram. All these have the same 



screen effect as typing OlAB — with- 
out return — on the keyboard. 

The reason is that whatever code 
is produced by the keyboard, it is 
sent to the VDU drivers. Codes 
32(&20) to 126(&7E) cause the 
ASCII charaacrs to be displayed 
Codes 0(&0) to ai(&lF) are inter- 
preted as control codes. However, if 
a control code needing extra bjacs 
has just been received then the next 
keyboard codes received will be 
treated as the data b>tcs rather than 
their usual meaning. 

CTRL S , 1 , 2 , of the anicle, 
then, is equivalent to VDU 
19,44,49,44,S0,44 - that is VDU 
&13,&2C,&31,&2C,&32,&2C. No 
wonder the VDU driver is confused 
and not producing readily predia- 
abie results! Notice the commas — 
code 44 — are treated as data, and 
those dummy zeros for later expan- 
sions are now far from 0, 

What we needed was to create data 
of 1,2,0,0 and 0. Looking at the key- 
board codes shows CTRL A creates 
1, CTRL B creates 2 and CTRL @ 
creates 0. Because CTRL S always 
has five data bytes, the VDU driver 
knows to treat the CTRL A etc, as 
data — rather than the usual printer 
meanings. 

For VDU statements with no data, 
Tim is correa, the CTRL equivalent 
is quick and easyi for VDU state- 
ments where data is always below 
31, the left-hand two columns of 
figure 1 of the article enables pre- 
dictable results with little effort; 
where data can go beyond 31, the 
keyboard code diagram — or the 
ASCII tables before it — and a know- 
ledge of hexadecimal is needed: for 
data larger than 127, life can be even 
more difficult, though later oper- 
ating systems allow Shift-Funaion, 
CTRL-Function, and Shift-CTRI^ 
Fimction combinations to create 
whatever codes you tike — see 
*FX225 to •FX229; page 439. 

The principal advantage of these is 
for getting teletext control codes — 
ASCII 128 to 159 - input directly 
from the keyboard without wasting 
•Key definitions, rather than Print 
and Copy required by OS 0.1 users. 

Finally, a couple of other points. 
Remember when defming a funaion 
key, the split vertical line preceding 
a capital letter indicates a CTRL 
code, so J B is ^'enable the printer". 
To get a teletext code use the faa 
that ;! adds 12B to the next code so 
!!|B is code 128+2=130, that is, 
"use green letters". 

Codes to 31 cannot generate 
user-defined graphics charaacrs, but 
Acorn has used the syntax for re- 
defming character to give the user 
access to the registers in the CRTC 

— typical Acorn design philosophy 

— permitting custom-built modes, 
paged screens and more — sec BBC 
Micro Revealed by Jeremy Ruston for 
more details. 

P K Chilvers, 

Milton Keynes, 

Buckinghamshire, B 
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Christmas tidings cheer 
those micro Scrooges 



Plummeting hardware prices arc a 
phenomenon of I he rtiicro market. 
Your Computer checked out just how 
cheaply you could buy a home 
computer this Christmas. All prices 
include VAT. 

The Texas TI-99/4 is an extreme 
example. In 1980 it cost £750 — 
today it can be obtained for £150 
under a cash-back scheme. Apart 
from its 16-bit processor and 
typewriter keyboard, the Texas has 
much in common with the Atari 400; 
both have 16K, three-tone sound, 16 
colours, sprite graphics and plug-in 
software. The 400 is now £200. By 
shopping around you could find a 
3.5 K Vic-20 for less than £140 
rather than £200 earlier in the year. 
Even Mcttoy*s 32K, 9-colour 
Dragon 32 costs £180 from some 

Love on a 
hot ZX-81 

Love on a zxdi sounds quite 
uncomfortable, but this Love is an 
adventure game with a difference for 
machines with the I6K RAM pack. 
It is written by women for women. 
Remsoft, the distributors, maintain 
it will take men a while to get the 
hang of it. 

The scenic is set at a country house 
in Devon where you encounter 
Tom, your lifelong heart-throb. The 
game proceeds on the basis of your 
emotional response to people and 
situations. The authors say they 
have written Love for people who 
are more interested in playing than 
winning. It is available at £5.95 post 
paid from Remsoft, 18 George St, 
Brighton BK2 IRH. Telephone 
0273 602354. 

Wait for it 
comes the 

The good news is that Spectrum 
delays are shrinking to reasonable 
limits, the bad news is that now you 
will have to wait even longer for the 
Microdrive. Despite repeated 
announcements that the Microdrive 
and RS-232 board for the Spectrum 
would be available by the end of this 
year, they are now unlikely to be 
launched before February 1983. The 
arrival of the first Spectrum Prestel 
adaptor of Spring is now not 
expected until the middle of 1983. 

This news may confirm the view 
of some people that Sinclair 
Research operate on a difiercni time 
scale from the rest of us. In Sinclair 
Time 28 days can embrace a period 
stretching from one to three or even 
four months. 

Sinclair has recently been rapped 
on the knuckles by the Advertising 




stores, instead of the £200 official 
price. The 16K Colour Genie is still 
£200. 

Multitech's MPF II Apple- 
impersonator costs £270 for 64K. 
Also chiming in at 64K is the £350 
Commodore 64 although delivery 
before Christmas could not be 
guaranteed. Computers £225 Lynx 
which has 48K and will be capable 
of running CP/M will also be 
available in numbers in the new ye^r 
as will the £100 16K Oric, one of the 
first machines to break the £100 
colour and sound barrier. Sanyo*s 
PHC-25 20K Spectrum basher is 
unlikely to be in the stores until 
Februar>% while the Spectrum itself 
is still good value at £125 for 16K or 
£175for48K. 

If you still see the world in black 
and white, Jupiter's monochrome 
Ace runs fast as a purpose-built 
Forth machine for £90, and of course 
the ZX-81 now costs £50 made-up or 
£40 as a kit for a truly basic 
approach to programming. 



Cunning Lynx avoids 
mail-order snares 



You WILL MOT have to wait much 
longer for the Lynx. Sales Director 
Riva Gould is confident that at least 
1,000 computer enthusiasts will 
wake up on Christmas morning to 
find Camputers' new £225 machine 
in their stockings. This is just 
as well because Dick Greenwood, 
Campuicrs' General Director 
describes the Lynx as *'a modern-day 
train set plus the Encyclopaedia 
Briitanica." Just the thing for 
Christmas. 

So far Camputers has resisted the 
temptation to sell the machine by 
mail order, partly because of the bad 
reputation that computer mail order 
has for late deliveries. The Lynx will 
go on sale in selected High Street 
stores later this month. In the spring 
Camputers will make available disc 
drives and CP/M for owners who 
want to upgrade their machines so 
that they can run packages like 
VisiCalc. Greenwood envisages 
owners building up to a complete 
system of computer, printer, disc 
drive, light pen, modem, and 
software for around £1,000 all told. 

Rather than using a Microsoft 
Basic, Camputers used a custom- 
built language by Davis Jansons. 
Jansons modestly describes his 
creation as **maybe not the best in 
the world" and points out its 
shortcomings. "It does not scroll and 




it has no siring arrays." On the other 
hand Davis Jansons is confident that 
the ease with which his language can 
be adapted to the needs of particular 
users, the machine-code monitor, 
and what he describes as "maths 
overkill" makes the Basic more 
useful than on any comparable 
machine. He is also working on an 
extended Basic and a Forth, which 
will be available for the Lynx from 
the Spring. 



Now Forth speakers will be able to 
consult the Oric in their own tongue 



Oric expects to break the £100 
colour and sound barrier this month 
by delivering 1,000 16K machines 
before Santa gets his boots on. 

— here 
Microdrive 




Standards Authority for consistently 
failing to deliver Spectrums within 
the advertised 28Klay limit. The 
ASA was inundated with an un- 
precedented number of letters 
complaining about dela>'s. 



Demand has greatly exceeded Oric 
Products' expectations. 

Plans to sell 50,000 units in the 
first year have been redrafted after 
receiving orders for 30,000 in the 
first two months. 

Cynics might expect this to 
produce Sinclair-style delivery 
delay's but Steven Mountford, Oric's 
U.K. sales manager says "We are 
going to be very* careful not to 
oversell". 

Prospective buyers will be 
encouraged by Oric's latest language 
packages. Forth and Extended Basic. 
Forth will be offered free on cassette 
with every 48K Oric. It loads into 
RAM and takes up around lOK. 

The Extended Basic comes in a 
ROM chip which will replace the 
existing Basic. It will be launched in 
January together with the modem 
and the free iclcsofiware service and 
will cost £54-50. 

Peter Halford w^ho has written the 
new Basic says that it is at least as 
powerful as BBC Basic. Like David 
Simons who has written Simons 
Basic for the Commodore 64, he has 
included all the commands found in 
other Basics plus some extra features 
such as a built-in assembler and 



disassembler. Full information from 
Oric Products International, 
Cosworth Park, London Road, 
Ascot. Telephone 0990 27641. 
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TOP 10 


Game Machine 


Company 


• Flight 
Simulation 2X-81 


Psion 


■30 

Defender ZX-81 


JK Greye 


■ Gulp 2 ZX-81 


Campbell 
Systenrts 


■ Orbiter Spearun- 


1 SitvCfSoft 


■ Meteor 
Storm Spectrunr 


1 Quicksilva 


■Vic Panic Vic-20 


Bug -Byte 


■Amok Vic-20 


Audiogenic 


■ Planetoids BBC 


Acornsoft 


■Defender Atari 


Atari 


■ Ghost 
Attack Dragon 


Dragon 
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Artie has 
cracked it 

Richard turner of Anic gives a 
wry smile if you try to make him 
give away the sccrci of Krakit — the 
Toronto based £10,000 competition 
which has caught the imagination of 
Sinclair computer riddlcrs in Britain 
and America. 

The puzzle consists of 12 riddles, 
each of which contains the name of a 
country, a dale, and a city. Richard 
Turner gives an example of how the 
riddles work. 

"Look up Tour*. When was it 
fust seen? No rhyme for hour but a 
rhyme for dance.'* The rhyme for 
dance is France, the *Tour' is the 
Eiffel Tower in Paris and it was first 
seen when it was constructed — in 
1889. 

At £10.00 a copy, whoever wins, 
Richard Turner of Artie — which is 
distributing Krakit ^ is not going 
to lose. 



Sharp sends PC-1251 to front line 
but keeps MZ-700 in reserve 



Sharp plans to sell 250,000 a year of 
the new MZ-700 home computer 
launched this month in Japan. Sharp 
intends sclHng the MZ-700 world* 
wide but no date has been set for the 
64K RAM colour computer's 
British launch yet. The price is 
unlikely to be as low as the £180 
quoted in Japan where an optional 
colour plotter/printer costs £100. 

Meanwhile in Britain Sharp is 
launching a new range of pocket 
computers distinguished by an 
optional integrated printer and 
microcassette recorder. The 
PC- 1231 features an S-bit CMOS 
CPU, 4K RAM and extended Basic 
for around £80, What makes the 
PC-1251 more interesting than most 
pocket computers though is the 
CE-125 printer and microcassette 
recorder which transforms it into an 
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low-power lost-cost rival to the 
Epson portable computer. The 



First glimpse of Acorn's Electron 
-the 32K £150 Spectrum rival 



AcORN'S EAGERLY AWAITED Electron 
has joined the select band of micro- 
computers which are already late 
before they are even officially 
launched. 

Until last month Acorn was still 
confident that the 32K Spectrum 
basher with full BBC graphics 
capabilities would be on sale before 
Christmas, Now the familiar ULA 
problems which have haunted Acorn 
in the past are again holding up 
production of the £150 Electron. 

Acorn hopes to launch the 
machine early in the new year but if 
it becomes necessary to update the 
specification — for instance the 
singlc'channel sound capability or 
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whole unit is only Sin. wide, 6in. 
deep and lin. high. 

ZX Printer 
for 6502s 

Now 6502-bascd computers will be 
able to run the low-cost ZX Printer 
with Microtanic*s new interface 
board. The board is suitable for 
machines such as the Vic*20, the 
Atom and the BBC Micro. 

The £29.95 board is available now, 
and an interface for 6809-based 
machines like the Dragon 32 will be 
released shortly. Further details 
from Microtanic Software, 235 
Friern Road, Dulwich, London 
SE22. Telephone 01*693 7659. 



the relatively slow processor, further 
delays cannot be ruled out. The 
cream-coloured machine has a real 
typewriter keyboard and measures 
13in. wide, 6in. deep, and 2in. high. 



Chart-topping software 
makes games hit parade 



As THE SOFUX'ARE industry becomes 
more like the music business — 
complete with album covers for 
cassettes, Your Computer publishes 
its first Top 10, in no particular 
order based on sales from shops and 
manufacturers all over Britain. 

Top of the list for the ZX-Sl are 
Psion's Flight Simulation, JK 
Greye's 3D Defender and Monster 
Maze, Trader from Pixel, and 
Campbell S>^tem*s Gulp 2. Adven- 
ture games are steady sellers^ in 
particular those from Artie and 
Phipps. Former high-flier Mazogs 
from Bugbyte is said to be slipping 
down while DJL's Froggcr is tipped 
for a place in next month's top five. 

In the Spectrum range chart 
leaders are Bug-Byte's Spectral 
Invaders, Silversofi*s Orbitcr and 
the Quicksilva games. Meteor Storm 



and Space Invader. New entry, 
Escape from New Generation Soft- 
ware looks promising. Also selling 
well arc Chromasoft's Adventure i 
and Start rck from Abersoft. 

Top of the Vic*20 stakes were Vic 
Panic, Cosmiads and Another Vic in 
the Wall from Bug-Byte, and Bonzo 
and Amok from Audiogenic. Also 
selling well was Commodore's Blitz. 

Dragon software is thin on the 
ground at the moment although 
Dragon's own programs. Ghost 
Attack and Bescrk are moving up the 
charts. On the BBC front Acorn- 
soft's programs are still the most 
popular especially Snapper, 
Planetoids and Monsters, Defender 
is taking over from Pac-Man as 
Atari's topper seller. 

Stay with us next month for a new 
top 20 survey. 



New ROMs for old is a common cry In computing. This Aszmic chip 
replaces the ZX-8U80's Basic ROM inside the case. Comprocsys claims It 
turns the ZX-81 into an Assembly Language Program Station, As well as 
a Z-80 assembler It supplies many other features^ Including an extensive 
screen editor, file handling system, and 255 by 144 graphics resolution. 
Capital Computers, Comprocsys agent in this country. Is developing a 
board which will take both the Aszmic and Basic ROMs and allow 
switching with a comprehensive manual from Capital Computers, 1 
Branch Road, Park St, St. Albans AL 1 4RJ. Telephone 0727 729; 7. 




YOUR COMPUTER, DECEMBER 1982 21 



C€I3ICA TIECIHN€tL€ey ILTID. 




THE CHEAPEST 

INTERFACES ON THE MARKET 

RS232C INTERFACE 

At last a high quality 232C interface to allow you to 
connect your ZX81 to any 232C printer. 
Look at these features: 

* Baud rate variable by software control 

* Upper and lower case printout 

* Up to 120 characters per line 

* Small and compact — fits on to the back of your ZX like a RAM pack 

* Uses the ZXJ power supply 

* Output via a small 3 pin jack. 

CENTRONICS INTERFACE 

Connects your ZX to any Centronics printer. Has similar features to the 
232C interface — one exception is that output is via a 24 way socket. 
Both these interfaces offered at only £29.90 each (inclusive of VAT) 



CDBRR. 
PQIUER SU^lV 
BUPFEEU . 



I 



MOTHER BOARDS 

At last, inexpensive high quality mother boards at a 
price everyone can afford. 

ZX81 Spectrum 

2 socket £10.50 £12.00 

3 socket £12.00 £14.00 

4 socket £14.00 £16.00 

5 socket £16.00 £18.00 

FLEXIBLE RIBBONS AND LEADS 



Please send SAE for brochure 

COBRA TECHNOLOGY LIMITED 

378 Caledonian Road, Islington, 

London N1 1DY. 



COBRA 1000 

THE COMPLETE BUSINESS SYSTEM FOR THE ZX81 

High quality computer system which allows you to expand your 
Sinclair ZX81 into a powerful and efficient computer for the small 
business. 

• Accommodates a full range of business hardware 

• Capacity for up to 9-12 boards 

• PCS slide guide systems ensure total stability 

• All add-on hardware comes complete with leads and sockets — no 
soldering or drilling necessary 

• Durable, lightweight metal case 

• Fully professional keyboard — with space bar 

• Mother board provided free 

£71.30 inclusive of VAT 

MICRO E. 

SMALLER BROTHER OF THE COBRA 1000 

Up to 6 boards may be connected inside this case. Same high quality 
keyboard fitted in smart plastic case. Connects to your ZX printed circuit 
board in minutes — no drilling or soldering necessary. 
£36.50 inclusive of VAT 



Flexible Ribbon Connector 
Printer to Cobra 232 Interface lead 






£8.75 
£8.75 


Unit/Code ' 


NO 


Price 


Total 


































(Pc^P frcc.on orders o> 


^er£; 


^) £ 






COBRA POWER SUPPLY 
BUFFER 

Ever had hours of programming work tost in a moment owing to 

fluctuations in power or accidental switching of 

of the wrong mains plug? 

The Cobra Power Supply Buffer prevents such occurrences. 

It is fitted between the Sinclair power supply and the ZX81. During any 

loss of power to the ZX the buffer will continue to supply 9 volts to 

the computer for up to half an hour (with a fully charged battery). The 

unit will recharge itself during nornnal power conditions. When a mains 

loss situation occurs, a red light emitting diode will warn the user of 

loss of electricity supply. 

£12,50 inclusive of VAT 

COMING SOON! 

Watch this space 

for details of the 

Spectrum Microdrive 

interface for the 

2x 81 and others 






ZXMICR0N\IR 

IDECElERlBtii 
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COaiPUTSR CU/8 



Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 



THE READING 
CONNECTION 

Simon Beesley finds the missing link between 
simple Sinclairs and the mighty Cray 1, at the 
Thames Valley Computer Club. 




CAiMBRIDGE MAY BE the hub of the micro- 
computer world but the Thames Valley has 
claim to be England*s Silicon and Software 
Valley for mainframe and minicomputers. 
Scattered around Reading and Bracknell are 
many of the leading computer manufacturers. 

This concentration is reflected in the 
membership of the Thames Valley Computer 
Club. Tim Moore;, club chairman, estimated 
that almost 85 percent of the members work in 
the computer industry. 

The club meets upstairs at the Griffin, 



Caversham, just a few yards from the Thames 
itself. 

As the members powered upstairs at 730pm, 
pints in hand. Your Computer's representative 
was impressed by a turnout of at least 50 
people. The club can be said to be in the hea\7- 
wcight division of computer clubs. Meetings 
are very well organised. 

They start with RAM time — a random 
access session in which anyone can offer or 
request information or advice. On the evening 
Your Computer visited the club a newcomer 



Local society news 



ZX-Aid Walsall 

Zx-81 AND Spectrum owners are invited to 
attend the meetings of ZX-Aid, a Sinclair 
users' club which meets on the first and third 
Thursdays of the month in a local church halL 
Plans are afoot to for competitions, machine- 
code courses and hardware projects. Telephone 
Conrad Roe on Walsall 25465 after 6pm for 
details. 

Bangor and District 

Bangor and District Microcomputer Users' 
Group meets fortnightly at the Bangor 
Community Centre, High Street, Bangor. 
Details from Dilwyn Jones, Fodol Farm, 
Hafod Lane, Bangor. 



Micros in Perth 

The PERTH and District Amateur Computer 
Society has been formed recently and meets on 
the third Tuesday of each month at Hunters' 
Lodge Motel, Bankfoot. Meetings sian at 
7,30pm and include a talk or demonstration. 
Contact Alastair MacPherson on 0738-29633 
for more information. 

West Midlands group 

The west Midlands Computer Group was 
set up in August this year and has already 
produced two issues of their magazine, Data- 
bus. They will be holding monthly meetings in 
Birmingham. Details from Steve Walker on 
021-422 7405. 



asked if there were any other Sharp owners — 
there were — while someone else mentioned 
that he had been offered a job lot of *'really 
rather sexy" Pericom terminals, going cheap. 

Following RAM time Dr Ron Mouni gave 
an entertaining talk entitled "WB-1 to Cray 
272". The WB-1 - the Weeny Bitter One - 
was a home-brewed computer Dr Mount buih 
with the ACC way back in 1975. His theme 
was that improvements in computing power 
were largely a matter of clever technique 
rather than new technology. From the WB-1 
via the PDP-1 1 to array processors, he showed 
their hardware architecture to be recognisably 
similar and the technology almost the same. 
Yet while the WB-1 could perform 100,000 
operations per second and the latest PDP-1 Is a 
million instructions a second — matched by 
some micros — array processors can handle up 
to 12 million a second. 

Dr Mount fmished by describing the Cray-l 
which performs 167 million operations a 
second. 

As many people attend the club's Special 
Interest Groups as their main meeting. These 
meet elsewhere on other days and include 
groups for the Z-80 and the 6502 processors. 
The Z-80 group has been working on a cassette 
interface to enable programs lo be passed 
between different machines like the Nascom 
and TRS-80. 

There is also a basic Basic group for begin- 
ners. Details from Phil Warn on Reading 
594874 or Roger Bird on Newbury 43855.B 
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How BASrCARE build Intoa 
cotnplete computing pAckngc, 

PCmcoN- 



DROM4br|/0, 




ff you re entfiusiasDC atxjut micfocomputing. scxxier or later you'll ask 
>ourself the question . . . 'Where do I go from hereT' 

This is partkrularty true if you ovwi a 
micro with limited expansion and 
hardvware periphefai optrans . . . like 
theZXBI. 

htowyour question can 
be answered in difee 
short words: 
BASIC ARE MICRO 
SYSTEMS 

SASICAREanethe 
inventors, developers ar>d 
manufacturers of a total^ 

unique micrcxomputing 
upgrade system. 

rs the sort of system 
others have dreamed 
abou...asenesof 
separate modules that 
f >?rfofm a whole range of microcomputing functions 
tf^t simply land firmly} stack together 

If you're confused . . . don't be . - . you only hawe to think of it in terms of 
ihe sA^ Hr-R equipment has evoh/ed. 

>tHJ btj/ the hardware you want arxl add to the sysiemi Each module 
m^ hawe a separate funaion or integrate ftjrxtions. And when you want 
more . . . >ou add more i 

In short you can develop a whole range of hardware optiorts that fit 
together to fonn a complete package . , . "Computing" in the real sense 
of the word' 
And what a packaged 

Apan from it's good looks and stability underworking conditions, 
BASICARE MICRO SYSTEMS offers a fantastic range of micro options for 
ZX81 users. 

Of course sixh a system needs a startir^ point from 
which to exparxJ. The heart of BASfCARE'S system is a 
unique computer interface whth we call PERSONA 
This one unit simply plugs into your 2X81 without 
modification and acts as the "brains" of the wfx)le 
operatkrj. 

Thereafter you choose howyou want to expand 
your micro by simply plugging-in more nxxiufes. 






Look at the choice you have: 

PERSONA - An interface rrxxfule toenable an ORG^NC 

MICRO to grow on the ZX8 J 

MINiJMAI' - A menrK>iy mapping devxre loextend the address space of the 

ZXSl from 64K bytes to I M tytes. 

RAM TO - A low cost kM^ povver rrtemofy expar<:afc(e from 2 

RAM 16- l6KAddonrnenx)(y3t remarkably' (owcost 

RAM 64 - A TRUE 64K Add on memory 

DROM — Ute lowpovw^ memory' backed by rechargeabie baueiy for rxxv 

volatile siorage of programs and 6aia. 

TOOLKIT- Amodute fuliy socketed to take up toSK bytes of utifities tn 

gPRQM /RQM 

POIICON a - Ageneral purpose, user progrannTabledev«:e pro^^dlr)g 24 ftfi« 

ofripu/otitput 

PERICON b - 24 lines of he^^yduy output to access and cortrol theoutSide 

WOrtd. -A£ip«cehHmi«e<f«o 

PERIGON c — A mcxJule to dove 80 columr* printer w:ih de^crJb* basicai?^ 

Cenifonic% ^^ paraflel inierface. ^^ o€<Sh^J^^hAZ 

USERFONToption - User defiriabtediafaciers available 'documcnt^S 

for RA^\ OS. DfiOM and TOOLKIT brocnur* . . . 

Ofcourse,there'sfotsmo(e&\S[CAREMcdules ,,n.^,,r^:^ZpSf^ 
under devefopmentirKluding joysticks. EPROM 
Progr^Tme^ Roppy Disc Controller ard much rroe, 

BASICARE IS the son of ^lerrt that GRCWS 
whenycxi grow . . . and remembei: when you 
change your micro, you will be able to chaige to 
a PERSONA unit to suit your new equipmenti 

In short, BASICARE wilt serve you 
forever ... no matter 
how big you ^ant to growl 



I 







NarDe- 



A*>Cii. 



PTliSOMA ^€30^5 
'MINIMA m^9S.^S 



^M BASICARE 
^^ MICRO 
SYSTEM 



i 

: I 
I 



TOOLKIT 



@C39*S0 
#£22.20 



flW6fBQeC2«S0 P&SCONA £27.90 
RW16 ecaAwTS PERSCONe 6 £33.75 
R^M64 e£7&.2S PCf^ONC #£41.7$ 

Optloms UmWOI^ « £9.00, 

\ : ■ jv ' ' RA',T! -^-^ £6.50. *.-:■: ;r '" n^>\T ^ £7.50 
All prices Incfude VAT, postA^c And pMlcJng tn the 
U,K. {Ovrf-MTvw if riaw M Jcivrt 1 S% far surf^^ce nwlfl. 

■s64oe 
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GAMES 




Three games are included on this month's Your 

Computer flexidisc, one for the ZX-81, one for the 

Spectrum and one for the Vic-20. Bid Bennett keeps 

you on the right tracks. 



The feedback wc received after the first 
Your Compuiir flexidiscs revealed iwo facts. 
First, we discovered that you wanted us to 
provide software for a wider variety of 
microcomputer. We regret that it is just not 
possible to provide a disc for every machine on 
the market, but our latest disc docs cater for 
three of the most popular home computers, 
the ZX'81, Spectrum and Vic-20. 

The second revelation concerned people 
who could not get the first flexidisc to load: 
often they had not read the instructions. Some 



had even played the record upside down. 
This, then, is the first point to check. The 
software is recorded on the other side of the 
disc to the writing — so turn the disc over. 

Make sure you select the right track for your 
computer. The first, and longest track is the 
ZX-81 game. To load it, you must have a 16K 
RAM pack. The program lasts over six 
minutes and is an adventure game based on 
The Hitch-hiker's Guide io the Galaxy* 

At the end of the first two tracks is a special 
lock*groove. This is a groove w^hich traps the 



Sleeve notes 

■ The disc has been cut in mono* If you can, 
transfer ft to a mono tape recorder. If this is 
not possible, record on one track only of a 
stereo recorder by turning one channel 
right down. 

■ Ensuring that the level is right is perhaps 
the most difficult stage. If your equipment 
has VU meters, set one channel right 
down, and the other to a point less than 
zero dB. 

■ Remember the speed is 33 rpm. 

■ If you can use a mono stylus then do. 

■ Record the software from the disc with the 
same tape recorder you intend to use for 
loading the computer with. Sometimes 
recording heads on different cassette 
records do not actually line up, and so many 



sounds do not play back exactly as 
recorded. 

■ Look at the patterns on xh^ screen when 
loading to Sinclair computers. You should 
be able to judge if the level is too high or 
too low. 

lit is easier lo type LOAD "" on the 
Spectrum and ZX-81, and just LOAD on 
the Vic-20. 

I Finally, remember that the Spectrum 
program runs directly from Load. Also, 
expect the ZX-81 screen to go blank for a 
while as soon as it is run. If nothing 
happens after a minute. Break and took at 
the listing. Sometimes individual bits of the 
program can be corrupted on loading, but 
these are easily debugged once the 
program has been loaded. 



styius, and stops it from moving any further in 
towards the centre of the disc. The reason for 
this lock-groove is that it stops the accidental 
loading of the next track on the disc, which 
could have chaotic consequences. 

To load either the second or third track> you 
must first position the stylus before letting the 
turntable move. On modern equipment^ the 
best technique is to raise the recording arm, 
start the turntable and gently lower the arm 
into place. On older equipment try locating 
the stylus while holding the turntable still with 
your other hand. 

If you decide to record to tape from the 
record player, rather than loading directly — 
the first option is the wiser — the best 
method is to turn the tape recorder on early. 
After you have recorded the software on to 
tape, wind it back and then listen to it. Make a 
note of where the actual program starts, 
rewind a fraction and load from there. 

Having successfully loaded the program into 
your computer, you should once again copy it, 
to provide a back-up version. 

The second two programs both last less than 
one minute. It is important that the instruc- 
tions regarding locating the grooves are 
followed correctly, otherwise the program will 
not load. The Spectrum program loads in two 
halves, and is called Night Racer, the Vic 
program is called Antispace 2. 

To load the Vic program, you must have the 
Commodore cassette unit. 

Be prepared to spend some time loading the 
tapes; it is doubtful that you will get every- 
thing right first go. | 



YOUR COMPUTER, DECEMBER 1982 25 



REVIEW 



\ 



n&;!i';^%i':!!ib^- 



Made in Japan, but can Sord's £100 colour and sound 
micro make it over here. Tim Langdell tests its mettle. 



Hard on the heels of the Sanyo PHC range 
we reviewed in October comes this new micro 
from Sord — Japan's fastest growing computer 
manufacturer. The M-5 is a Z-80A based 
micro with 8K of internal ROM, 4K of user 
RAM, and 16K of video RAM. It can produce 
up to 32 different colours on the screen at 
once, with a variety of resolutions from 32 by 
24 up to 256 by 196. AH this for £100 sounds 
almost too good to be true. 

Externally the M-5 is beautifully designed 
and made to the high standards expected of 
Japanese electronics. It measures 10, Sin. wide, 
7.25in, deep, and l.Sin. high, which makes it 
slightly bigger all round than the Spectrum. 
The two-tone grey plastic casing opens to 
reveal a bright yellow back, which houses the 
ROM cartridge slot. 

Stable and portable 

The M-5 is heavier than it looks which 
makes it extremely stable whilst still being 
very portable. The keyboard is similar to the 
rubber matting of the Spectrum, but feels 
better. The keys are dark-grey with the letters 
and numbers sharply contrasted in white. 
Graphic characters are in bright yellow on 
each key, and have been designed to be easily 
visible without making the keyboard seem too 
cluttered. 

There are two shift keys — one on each side 
— and these, along with a space and return 
key, are all larger than the other keys on the 
board. 

The keyboard also boasts a control key, a 
function key and a reset key. Looking more 



closely it becomes apparent that most keys 
have a Basic keyword on them in small light- 
grey letters. These arc difficult to see, which 
might be a problem for the first-time user but 
the keyboard is easy to use once learnt. 

On the negative side, the keys are not placed 
at typewriter pitch as the Spectrum's are — 
but are about three-quarters typewriter size. 
This undoubtedly makes typing harder — 
although considerably easier than on the 
calculator-style keyboards of pocket com- 
puters. The keys also do not have ver\' much 
travel, making key presses a little less positive 
than they might be. An automatic keyboard 
beep partly makes up for this, but does 
nothing to remedy the lack of a full-size space- 
bar. 

The Sord M-5 has single-key entry like the 
Sinclair. However, this is not its usual mode of 
operation, and far from all the kej^vords it 
recognises are on the keys. The M-5 responds 
like most micros, putting the letter or number 
on the key on to the screen rather than a 
keyword with the first key press. But single- 
key entry is quite easy by holding down the 
function key as the other key is pressed. The 
M-5 thus offers the best of both worlds. 

What is puzzling, though, is why Sord has 
failed to put some ke>'words on the keyboard. 
For is there but To is not. Little-used 
keywords such as Auto, Renumber and Call 
are there, but If and Then have to be typed in. 

The M-5 has 32 graphics symbols in ROM 
which speeds up games programming 
particularly. 

The Sord*s Basic is reasonably powerful 



\ 




SORD M-5 




fVNC 



SHIFT 




supporting all the major keywords, as well 
as Read, Data and Restore, Renumber, Auto 
line numbering, Joy to read the joysticks, 
and Hex$ which converts decimal numbers to 
Hex. The Basic is supplied on a ROM 
cartridge rather than being resident inside the 
machine. This has the advantage that future 
enhancements can be sold in the form of a new 
Basic cartridge, but has the disadvantage that 
the unit is useless without a cartridge plugged 
in. 
The Basic is more fussv than in Sinclair or 
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Microsoft-based computers such as the 
Dragon, Syntax checking is not done until the 
program is Run, and the error reports arc very 
brief and hard to understand at first. They are 
of the form 

ERROR 2 IN LINE 1 
The keywords usually need a space after them, 
when Sord could have made the Basic 
automatically put them there. Let is 
understood but not necessary. However, it is 
added when a List is pulled. If you omit a 
space in a crucial spot the M-5 may assume it 



is dealing with a Let statement and insert Let 
in the program. This couid be rather 
confusing for a beginner. 

Minor criticisms aside, the Sord performed 
very well, being one of the fastest Z-80A-based 
micros I have seen in anything like this price 
range. The screen handling seems consider- 
ably faster than the Specirum^s for instance, 
and the demonstration ROM's fast-moving 
graphics confirmed this impression. One 
program showed an entire screen^ full of 
information being smoothly scrolled at a fair 



rate, and large spacecraft being moved fast 
and smoothly across the screen which is not 
easy on many computers — even in machine 
code. 

The Sord has at least two screens which can 
be written to independently. Up to 32 graphic 
shapes or sprites can also be defined and called 
at w^ill to create cartoon effects and very 
smooth graphic movement. The M-5 has four 
modes of operation in addition to the sprite 
mode. The sprite mode allows the super- 
(continued on next page I 
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(continued from previous page J 

imposition of screens so that one i$ seen 

through another. In this manner the 

demonstration program showed a constant 

background of Mount Fuji with the letters 

comprising Sord moving smoothly around the 

screen. 

The other four modes are: 
■Text-only mode with no colours and a 40 by 24 
screen display, each character made up of 
eight by eight character squares. This mode 
appears to be teletext-compatible in its format 
but not in its availability of colour. 

■ Graphics 1 mode in which the screen is 
mapped in eight by eight pixel character 
squares on a 32 by 24 grid with a possible 32 
colours available. 

■ Resolution of 64 by 48 with 16 colours 
available. Each character square is a four by 
four dot matrix. 

■Graphics 2 mode in which one has full 

graphics with a resolution of 256 by 192 and up 

to 32 colours. However, only two colours are 

available in any given character square. 

There is only 4K of internal RAM, while the 

memory map is labelled in the Japanese 

manual with most of the remaining area as 

extra external RAM/ROM — which implies 

that Sord has extension RAM cartridges in 

mind. Certainly other languages such as Pips, 

Sord's equivalent of VisiCalc, are available on 

ROM. 

The M-5 seems well equipped for the games 
player with joysticks and plug-in ROM games^ 
but also well suited to the more serious user if 
the memory can be expanded. It has both a 
television output at the rear and a video and 
sound output. The joysticks simply plug into 
tiny DIN sockets, and there is a port for a 
Centronics printer. The power supply is 
external and rather cumbersome. 

The M-5's sound capabilities are better than 
those on, say, the Dragon or the Spectrum. 
The Sord has three independent sound 
channels which can produce a variety of music 
and synthesised sounds. Again the 
demonstration cartridge showed off by 
depicting three animals on screen playing 
tunes in three voices complete with the 
striking of piano keys and bowing of a violin. 
The sound benefits from being sent via the 
TV or video system rather than from an 
internal speaker. 

The M-5 supports Inp and Out in Basic lo 
control Z'80A ports, but has no obvious 
connector to the external world other than the 
ROM cartridge slot into which the Basic must 
be inserted. This makes it unlikely that it could 
support a disc-drive or control equipment via 
I/O ports unless a custom-made unit will be 
made available to sii in the ROM socket. 




be attracted by 
joysticks, and 



CONCLUSIONS 

■ For £99,99 the Sord M-5 will be a 
strong contender in the home 
computer market when it becomes 
available next month. 

■ Stylish appearance and compact 
design could make it look attractive 
on the High Street. 

■ Games players will 
plug-in software, 
definable sprites. 

■ The more serious user may be 
attracted by a fast Basic which has 
many useful characteristics such as 
Renumber and Auto, and by the 
presence of a Centronics interface 
and video outputs. 

■4K of internal RAM is inadequate. 
Sord would be well advised to 
consider a RAM upgrade cartridge to 
compete with the bigger memories of 
the Spectrum, Oric and the other 
colour micros in the £100 range. ■ 
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PERSOHRL CDHPUTERS 
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48 JUNCTION RD, ARCHWAY LONDON N195RD Telex22568 
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NEW 
LOW 
PRICE 
£129.00 



T^ni 



* 9 Colours 

* 32K RAM memory 
as standard, 
expandable to 64K 

* Extended Microsoft 
colour basic as standard 

* Typewriter Keyboard 

* 6809E CPU 

* Advance sound feature 

* 32 Columns x ] 6 Lines 
FREE 'Basic' training 
manual supplied 

OUR PRICE £155 



a 



VIC PRINTER 
£185.00 

SOCharaciCfsper iine, 
30 Chafaaers per sec.. 
Tractor Feed D<x matrix 
printer. 



Pt7 
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VIC SINGLE 
FLOPPY DISK 

OUR PRICE £249.00 
} 74K Byte Sioraqe Diteci 

\ (nwrface to VIC Diwa 
Incompatibility wfth 
printer. 



VIC 

CASSETTE w"h *'■ 
DECK ^ 
£34.00 



.t B^-««.-™"-7 so 

„«„,„,«».. "««<» "--g- f;r;« c,..^^ ES9-<»«» 

8KRAMCartfKlgc*»2;2_— — ' ^ 

TONS OF 
SOFTWARE 

ror a copy of our 

VfC list conEarr»ir>g 

everythrng 

you need for th- 

VIC computer 

send us 



EG 2000 

PAL VERSION 

* 8 colours 

1 6K RAM standard, 

expandable to 32K 

Extended Microsoft 

colour basic 

standard 

Typewriter 

Keyboard 

* CPU; Z80A/2.2 MHz 

* 3 Sound Channels 

* 40 Columns x 
24 Lines 

* Serial and Parallel I/O Ports 

OUR PRICE £173 



W 



.your coupon d 
NOWf 



IM 



SPECIAL OFFER 

GENIE I OR 11 

£249.00 

Sinclair ZX8I available ex-stock £49,95 inc. VAT. 

Post to CHROMASONIC Personal Computers, 
48 Junction Road, Archway, 
LONDON NI 9 5RD 

TERMS OF BUSINESS: Please acJd 1 5% VAT to a\\ prrces. 
Delivery charged ai Cost. Prjces vaird for cover date ot this mag 
Access and Barcfaycard orders welcome. 



I am Interested m a home computer. 

Please send me further details 

D VIC 20 a DRAGON 32 C COLOUR GENIE 

3 ADD-ONS D SOFTWARE 



NAME: 
ADDRESS . 
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SURVEY 



VIC SOFTWARE 



Neville Ash provides a yuletide round-up of all that is best 
In Vic-20 software 



Programs for the Vic come in two main 
types: casseiies which range in price from £5 
to £10 and have the slight drawback of slower 
loading, or cartridges which give almost- 
instant loading — but can cost up to four times 
more than a cassette. 
What about floppy discs for the Vic? They 



are available at just a couple of pounds more 
than cassettes^ so they appear the perfect 
choice. The only problem is the price of a Vic 
disc drive — around twice the price of the 
computer. 

However^ once 3in. and 3. Sin, discs arrive 
on the market, companies like Commodore 



Company 


Program 


Cassette 


Cartridge 


Extra 
memory 


Price 


Apptied Systems Knowledge Pacemaker 


Yes 


No 


16K 


£8.95 


London House, 


Number Chaser 


Yes 


No 


16K 


£8.95 


42 Upper Richmond Road, 


Number Gulper 


Yes 


No 


16K 


£8.95 


London SW14 8DD. 


We Want to Count 


Yes 


No 


16K 


£8.95 




Twister 


Yes 


No 


16K 


£8.95 




Rainbow Towers 


Yes 


No 


16K 


£8.95 


Audiogenic Ltd, 


The Alien 


Yes 


No 


3K 


C7.99 


POBox88, 


Amok 


Yes 


No 


None 


£6.99 


Reading, 


Kosmic Kamikaze 


Yes 


No 


3K 


£7.99 ! 


Berkshire. 


Star Wars 


Yes 


No 


None 


£6.99 , 




Renaissance 


No 


Yes 


None 


£24.99 




Meteor Run 


No 


Yes 


None 


£24.99 




Satellite and 












Meteorite 


No 


Yes 


None 


£24.99 i 


Bug-Byte, 


Asteroids 


Yes 


No 


None 


£7.00 


98-100 The Albany, 


Another Vic in 










Old Mall Street, 


the Wall 


Yes 


No 


None 


£7.00 


Liverpool L3 9EP 


Backgammon 


Yes 


No 


3K 


£7.00 




Cosmiads 


Yes 


No 


None 


£7.00 




Panic 


Yes 


No 


None 


£7.00 


Commodore, 


English Language 


Yes 


No 


8 or 16K 


£9.99 


675 Ajax Avenue, 


Mastermind 


Yes 


No 


8 or 16K 


£9.99 


Slough Trading Estate, 


- plus subject tapes 


Yes 






£1.99 


Slough, 


Quizmaster 


Yes 


No 


8 or 16K 


£8.00 


Berkshire SL1 4BG. 


Adventureland 


No 


Yes 


None 


£24.95 




The Count 


No 


Yes 


None 


£24.95 




Mission Impossible 


No 


Yes 


None 


£24.95 




Pirate Cove 


No 


Yes 


None 


£24.95 ^ 




Voodoo Castle 


No 


Yes 


None 


£24.95 


Llamasoft, 


Grid Runner 


Yes 


No 


None 


£5.00 


49 Mount Pleasant, 












Tadley, 












Hampshire RG26 6BN. 












Postern, 


Siege 


Yes 


No 


None 


£6.99 


PO Box 2, 


Shadowfax 


Yes 


No 


None 


£6.99 


Andovers Ford, 












Cheltenham, 












Gloucestershire GL54 5SW. 












Rabbit Software, 


Hopper 


Yes 


No 


None 


£9.99 


380 Station Road, 


Myriad 


Yes 


No 


3K 


£9.99 


Harrow, 


Nightcrawler 


Yes 


No 


None 


£9.99 


Middlesex HA1 2DE. 


Space Phreeks 


Yes 


No 


None 


£9.99 




Space Storm 


Yes 


No 


None 


£6.99 


Romik Software, 


Mind Twisters 


Yes 


No 


None 


£9.99 


24 Church Street, 


Multisound 










Slough SL1 1PT, 


Synthesiser 


Yes 


No 


None 


£9.99 




Sea Invasion 


Yes 


No 


None 


£9.99 




Shark Attack 


Yes 


No 


None 


£9.99 




Martina Raider 


Yes 


No 


None 


£9.99 



may be forced to reduce the price of their disc 
drives in order to compete. 

Audiogenic's games are supplied in both 
cartridge and cassette form and we had 
samples of games in each form. Three cart- 
ridges were supplied — one would not fit until 
pushed very hard into the slot at the back of 
the Vici in fact it started to come apart. Even 
so its performance was not affected. 

The three games supplied were Renaissance, 
a joystick version of the popular game Othello; 
Satellite, a game similar to Asteroids with 
excellent graphics; and Meteorite, similar to 
Defender but a well-implemented example of 
this type of game. 

Audiogenic also supplied four games in 
cassette form. Cosmic Kamikaze, a game 
similar to Invader 4 — Space Invaders with 
mountains — is available in two versions, one 
for an extra 3K and the other for an extra 8K. 
This is a slow^ game that records the number of 
shots as you fire. 

Amok is similar to Super Robots: you have 
to clear the space station of dangerous robots. 
You appear coloured purple and all the robots 
are green. It starts very simply, but once you 
reach the fourth level it is really difficult to 
win. Star Wars involved moving your space 
ship to the centre, then firing — not very chal- 
lenging — and the last game — Alien — took 
longer to load than almost any other game and 
was still merely average, 

Bug-Bjie provided five different games in 
cassette form. Backgammon has three levels, 
with a realistic throwing of the dice, and could 
prove quite compulsive: good value. 

Vic Panic is as good as the arcade game, 
going up and down ladders at high speed and 
digging holes. It is ver>' effective, a real fast- 
moving game. Bug-Byie*s Cosmiads is really 
another version of that tried and tested game 
Galaxians and as these types of game go, it is 
slow. 

Another Vic in the Wall is yet another 
version of Breakout, starting with a blue wall, 
then a yellow/green wall, it has left and right 
keyboard operation and paddles. Initially it 
seems far too slow, but as you progress it 
really speeds up. Asteroids is another old 
friend and is a good example. 

Commodore itself had recently started 
promoting a wide range of packages for the 
Vic and we obtained a wide range, including 
three in cassette form and five in cartridges. 

All the cartridges were Adventure games: 
Adventureland, Pirate Cove, Mission Impos- 
sible, Voodoo Castle and the Count. Each one 
gives you full instructions for saving a game, 
as you are unlikely to finish one the first time. 

More important, you are given details of 
mapping — a logical approach to checking 
your progress by producing a flow chart. 
Mapping saves time and lets you complete a 
game in a shorter amount of time. 



30 YOUR COMPUTER, DECEMBER 1982 



1 1 • ■ * 

■ft HtZflP-M' 



f.t 






VETS OF? MO- 



/' 




i' i-^-^^i 



ac 



I 






^^^^^t-i 



I fH « 1^ OI^ V » tJ S If tH V 



iiufllllfltjl 



Commodore Mastermind is almost the same 
as the program^ without Magnus Magnusson. 
Especially as extra cassettes are available for 
other specialised subjects. We were supplied 
with General Knowledge 4 and three special- 
ised subjects: Sport and Games; Film and TV; 
Wine, Food and Music. Up to four people can 
play. 

You first load the operating tape and start. 
You are asked how many players are involved, 
and their names and occupations — just like 
on TV, When they state their specialised 
subject, you must load the appropriate tape. 
After this pan you repeat the process for each 
contestant. 

The game comes complete with two casset- 
tcs, one for the operating system and the 
second for general knowledge questions. So if 
you want to play with four people, it is best to 
buy the extra specialised subjects cassettes 
which are only £1*99 each. An ideal family 
Christmas present. 

Vic Quizmaster lets you create your own 
quizzes for teaching or your own entertain- 
ment. It comes complete with a data cassette 
demonstration and gives you a number of 
choices. A question mxh matched answer, true/ 
false, multiple choice or if you want to create 
your own type of quiz just enter the last 
option. By creating your own quizzes this pro- 
gram could let you produce your own versions 
of Mastermind. Very good value. 

English Language for the Vic, is squarely 
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aimed at people who are facing GCE 0-Levcl 
and CSE examinations. It does its job well. 
There is a choice of composition, spelling, 
grammar, general, summary and compre- 
hension. Further options available are a timed 
test, questions and answers, or answers left 
until the end. You are supplied with two 
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cassettes, the program and a data cassette. 
When you need to rewind the data cassette an 
instruction appears on the screen, 

ASK stands for Applied Systems Know- 
ledge, and this company produces a range of 
six tapes for learning and fun at home. Each 
one needs a 16K RAiM pack and the loading 
lime is clearly stated on each cassette. 

Pacemaker is an interactive program with 
three levels of difficulty. It is intended to 
improve spelling and vocabularjs plus sharp- 
ening up observation. You actually draw the 
faces on the screen and the graphics arc of an 
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extremely high standard. Intended for 5-12 
year olds, we showed it to some 10 and 12 year 
olds and they found it fun; they learnt loo. 

Number Chaser, as the name implies, 
improves skills that could have lapsed through 
the use of calculators — and micros. There are 
four levels* This one was also liked by the 10 
and 12 year olds. 

We Want to Count is aimed at the youngest 
audience — three-year-olds upwards and has 
excellent graphics with a four-part program 
that the children can use on their own. 

Twister is a problem-solving program where 
a geometric puzzle must be rearranged so that 
no column or row contains a repeated colour. 
You can have from three to 10 columns and if 
you get stuck, there is a help facility. Once you 
have mastered Twister, then you can try 
Super Twister on the same tape. 

Last of the six programs from ASK, Rain- 
bow Towers, is a game concerning six towers, 
three of them with discs to be moved to the 
other ones. The discs arc of difTcrent sizes and 
as they move the colours change. You must 
end up with each tower having a disc of a 
single colour arranged in a specific order. 

It can be considered to be another version of 
the classic Towers of Hanoi, a puzzle which 
appears very simple in theory, but not in 
praaice. Designed for eight-year-olds up- 
wards; however, this game is one which would 
appeal to older people too. 

(continued on page 33) 
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* NEW FROM LLAMASOFT * 

2 100% MACHINE CODE ARCADE GAMES 

FOR UNEXPANDED VIC-20 

FROM THE AUTHOR OF 'DEFENDA' AND 'TRAXX' 




!-■ r<nj r^ r^ ES. t< 

FINALLY: TRUE ARCADE QUALITY ON THE ^^^^ 

UNEXPANDED VIC! SHOOT DOWN THE SEGMENTED ^ A 

DROIDS INVADING THE GRID. BEWARE OF THE ^^ CLASSIC NEW 

PODS AND ZAPPERS! THE AWESOME 
SPEED, SOUND AND GRAPHICS 
GIVES YOU THE BEST BLAST 
AVAILABLE FOR UNEXPANDEP^ 
YOU'LL GET VIC. 





♦NEEDS* 
JOYSTICK 




^ 



^ SPACE GAME! ZAP 

THE SWIRLING ALIEN HORDES 
BEFORE THEY RAM YOU - AND 
ABDUCT YOUR HUMANOIDS! SURVIVE 
THE ASSAULT FOR LONG ENOUGH AND 
AN EXTRA STAGE ON YOUR SPACESHIP WITH DOUBLE 
FIREPOWER! AWESOME 3.5K ACTION GUARANTEED! 




RBQLJCraR 
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Spectrum atari 400/800 1 / J 4^ M ZX81 



SPECTRUM 

GRAPHICS CREATOR (16K| 
NOT iust anotricf character editor* This 
orte allows you to deftne not only the 21 
user definabte characters, but also allows 
you to change the er^tire 96 characte' 
ASCII set Creates BYTES files ready for 
you to load >nto your own programs, fn- 
ctudes ddvanc«d Reflect, Invert, field com- 
mands eK. Complete with full documenta- 
tion. K you are at all serious about SPEC- 
TRUM graphics, then bin the BIN state- 
ment and use Graphics Creator with its 
easy orvscreen cursor editing. £2.95 * SOp 

80M&ER (16K) 

Yes, a lull feature version of the popular 
game 'Bliti'. supplied for the 16K or 48K 
Spectrum. For onty ^2.95 * 50p P&P. 

ROX III (leKl 

Blast the failing meteors as they invade 
your planet, cruise mtssites are your only 
defence in this world of disaster. If they 
break through the crust of your planet then 
your life support systems w;lt fat*. A very 
addictive game with fast action and great 
graphics. 16K or 48K Spectrum only f2.95 
+ SOp P&P. 



LLAMASOFT SOFTWARE 
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SUPERDEFLEX (48Kt 

The idea of this new game is to bounce 
*'Sid", the space invader, around the 
screen into the power pods, keeping away 
of course from the devit who chases you 
around the screen. Steer with your Deflex 
shields, but beware the mines or you may 
be buried aiivef Superb graphics and fan 
lastic sound on the 48K Spectrum only. 
Onty £4.95 on cassette - SOp P&P. 



VIC-20 

ANDES ATTACK 

FJy your ramjet ftghtor ovtr the Andes 
mountain lange ana protect your ILannas from 
k*dnap by hostite UFOs. Features 5 kinds of 
UFO, controls include up, down, reverse, tire, 
thrust ar>d smart bomb. Entire^ machine 
code. Requires 8K expansior> ar^ joystick. 
^^50pp€rp. 



TRAXX MCSK- EXPANSION 

This 13 the viC 20 version of the brand new 
arcade game 'Amtdar\ a cross breed be- 
tween the now famed 'Packman' and the 
game 'Quix'. Afl in machine code, fast and 
fun With [oysttck controls, uses Hi -Res col- 
our graphrcs. 8K or larger memory expan- 
siof^ needed- Only £8.00 + SOp PStP com- 
plete with instructions. 



RATMAN! 

Another amaiihg game from Liamasoft!* 
You are the man under attack by the dead- 
ly rats as they fall from the sky. You must 
dodge the arrows to got to the rats and 
then SQuash them with your hammer be- 
fore they dig under the platform on which 
you stand, %n6 mutate into devils. Fast 
action with really fun graphics to make ^r\ 
extremely addictive game. 8K or larger 
memory expansion needed. Uses Hi*Res 
colour graphics. «n machine code. Only 
£6.00 ' sop P&P complete wHh instruc* 
tioni. 



BREAKOUT/DFFLEX 

Unexpanded package a lull feature version 
of the popular arcade Breakout plus a now 
concept in computer games, DefJex'! Both 
programs on one cassette only £XdS. 



BLITZKRIEG (3.5K) 

As seen at the Commodore show and 
reviewed by the Oaity Telegraph. Fly your 
Vulcan Bomber over the enemy C(ty and 
destroy the buildings. 2S levels of play, 
uses Hi Res colour graphics and plays Rule 
Britannia between waves Only £4.d5 com- 
plete with instructions. 



GAME GRAPHICS EDITOR 

Create your very own custom characters 
for the unexpanded VIC 20, up to 64 char- 
acters with facilities such as reflect and 
save on cassene etc 



SOFTKEY 24 

This prog ram » designed to run on the VIC 
20 with any memory si/e gives you the 
facility of 24 key words on your function 
keys. Key words include peek, poke, run, 
save, Kst, for next etc. Both programs on 
one cassene only £6.00 -^ SOp P8tP with 
full documentation. 

ATARI 400-800 

TURBOFLEX 

Superb ultra-fast and totally new ball 
game unlike any you have seen before. 
Uses ATARI'S unique features to the full. 
Incorporates superb colour/sound effects 
and uses Piaycr-'Missile graphics. Tables 
top 10 scores along with Scorer's name. 
£6.00 - SOp P81P, 

GRAPHICS/CHARACTER CREATOR 

Now you can define your very own custom 
character sets, or edit the existing sets. 
Results are fully displayed on screen in 
modes 0, 1, 2. Special features include 
reflect, invert, save character sets etc. Sup- 
plied on cassette with data sheet only 
£6.00 r SOp P6tP. 

ZX81 

CENTIPEDE (I6KZX 81 » 

The ORIGINAL game from the ORIGINAL 
author. This is the tdehtical program to 
that being sold by other companies for 
three times our price. The game has re- 
ceived ecstatic reviews in the computing 
press. Program has 30 speed levels and 
ever increasing Centipede hordes. Tables 
top 10 scores and their names. Why wait to 
pay more^ Only £1.9S * SOp P&p. 



Please add 50p P&P with all orders 
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(continued from page 3V 

Liamasoft provided just the one game — 
Gridnmner — in cassette form. The lowest- 
priced of all the software in this feature. Grid- 
runner is one of the most interesting games, 
being a version of Caterpillar with a red grid. 
You have to try to chop the caterpillar into 
tiny pieces until it is destroyed. A very fast 
game and really effective use of graphics. 

Postern Software provided two games in cas- 
sette form. Siege and Shadowfax. Siege is 
another popular game available in similar 
versions on other brands of micro. The idea is 
to try to stop the hordes of infidels climbing 
up the wall of your stronghold and taking 
over. In this version you throw blue objects 
down at the increasing numbers of infidels and 
when you think you are winning, they increase 
and move faster. A good value game. 

The second game from Postern, Shadowfax, 
is completely different from any of the games 
in this feature. You have two sets of horses and 
riders — one white> the other black — riding 
towards each other on a green background. A 
nice change from the versions of Space 
Invaders and Galaxians. 

Rabbit Software of Harrow supplied five 
games on cassette and one of them stood out as 
being far better than most of the other games 
reviewed. Called Myriad, it needs an extra 3K 
and is one of the fastest-operating space games 
available. While lots of games have four, six or 
even ten levels. Myriad has almost 200 and a 
fantastic range of hazards — from ordinary 
bricks dropped by a builder to lethal bombs. 

You can be attacked by a virus, but it takes 
three attacks to kill you. Dangerous reflectors 
send your beam back towards you, so you can 
wipe yourself out by mistake. On your side arc 
shields, which last for just four and a half 
seconds and you get three of them for every 
10,000 points — a compulsive keyboard or joy- 
stick-operated game. 

Space Phreeks frorh Rabbit has 1 5 different 
phases before it repeats. You need to shoot 
down different types of alien and as you 
progress through the phases it becomes far 
more difficult. 

Rabbit *s Nightcrawler is a game like Centi- 
pede — a version of the one with the worm. 
Here you have 39 levels and you have to chop 




up this night crawler and destroy it. A version 
of Pac-Man goes across the screen at the same 
time to destroy it. This is a very fast game. 

Hopper gives you the problem of crossing a 
busy motorway^ then over a river full of logs 
running along it. You must dodge through the 
traffic, avoid being knocked down, then use 
the logs to cross the river. Another fast game. 

Rabbit's Space Storm is really intended for 
young children. You are in space and must 
destroy the incoming aliens. You are given a 
long range view to see what will be coming 
towards you and if you are hit, a damage 
report in percentage terms is shown at the 
bottom of the screen. As you destroy the aliens 
the speed rapidly increases and you are given 
three lives. 

Romik Software supplied five programs all 
designed to be used with the imexpanded Vic. 
Shark Attack sets you the objective of trapping 
the sharks before they can cause any damage. 
You control the net and the entire screen can 
be filled with nets. Yoiir primary task is to 
separate each shark into its own space. The 
simplest way is to produce a lattice framework 
over the screen. Quite dififerent from any of 
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the other games, but quite simple. 

Sea Invasion from Romik frankly looked just 
like Space Invaders apart from the description 
on the cover of the cassette. A good example of 
this type of game, but nothing really different. 

Martian Raiders would not load with the 
tape recorder and Vic I was using, so I gave it 
to someone else to use on their machine. Still 
no joy. The screen showed error 17184 plus 
run out of memory, but I could not see any 
indication of any extra memory being needed. 

Mind Twisters shared the same problem as 
Martian Raiders. This one was also checked 
on another Vic, but still no luck. 

Out of all the Romik tapes the best one of all 
must be the Music Synthesiser. Using the con- 
trols from Q to * and A to = it is pM>ssible to 
make music very quickly. You will be surprised 
how fast you can produce music for yourself. 

Both Shark Attack and Martian Raiders 
have. "Be Champion of the World" written 
across the packaging, so you have free entry to 
an exciting competition. It is a pity two of the 
programs would not run; however when lots 
of tapes are being copied you can find the odd 
ones that just do not copy properly. H 



CONCLUSIONS 

■ Owners of the Corrimodore Vic-20 
have one of the most popular micros 
in this country. Out of literally 
hundreds of games available we have 
looked at a cross-section of 39 — 
these span the range from Space 
Invaders derivatives to the thinking 
man's Adventure games, not forget- 
ting the educational packages. 

■ Cassettes have the edge in price over 
cartridges; discs are almost as cheap, 
but it may be wise to see if the prices 
of disc drives fall radically as the 
market alters. 

■ Price is no indication of quality: cas- 
settes costing £5 stood up very well 
against far more expensive programs. 

■ Beware of super graphics on the 
packaging, it is rare for them to look 
the same on the screen of your Vic. 
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ROnil^ 50FTURRE 

24 Church Street. Slough SL1 1PT. Telephone: Slough (SJD 0753) 71535 




ROMIK PROMISE 

A MINIMUM OF 

ONE NEW GAME 

EVERY MONTH 



Britain's leading games software house are proud to announce our new range of exciting games and otlier software for 

ttie Vic20. (Games for BBC, Dragon, Spectrum and Atari available soon.) 

ALL ACTION GAMES CARRY A FREE ENTRY TO NATIONWIDE COMPETITIONS WITH FANTASTIC PRIZES 

ALL PROGRAMS ARE £9.99 

riHRTIHri RRDER niR-SERnURCI^ SHRRI^ FniRO^ 



For unixpandfld Vlc20 
SJom ds do$€ as you dare to \^t surface of the p(tnet. 
devastating the Martian citie$, destroying ammunition dumps 
(ganing more time). stiootFig dcwrt the ground-to-air missives 
*and UFOs. dOdg og or tifasting ttte meteomes. 



For eipandtd Vic^O 
Youcanusf 3Kor16KnAM 
Can you plot a frnxjern jet fighter? Ta<e oft from your 
aircraft carrier and engage enemy aircraft in battie. snoct 
them down and then drop your t>onnbs on the enemy 
arraatt carrier. Watch out — the erwmy fighter is trying to 
do the samel If he gets past your air defer>co you are feft 
to defend your own carrier with sea-air missives. You 
each have three lets. 



Si^ 



"A rtai action shot ot itie game" 



mo TUISTERS 

For unenpanded Vic20 
Four games to stretch your bnln 
BJ3Ckiac< Decipher. Four Tncugnt and Teaser are our com- 
puiefisetJ versions o1 very popular horPkc 9ame$ and mW test 
your mental agihty and staii lor many a fong hour. 
8UCKJACK 

Vol slart mth £1 .000. the objective twing to break the twnH. to 
do \h\$ you tiave to wn (including your startir>g money) 
£20.000. 

Inttnidlons. Yo*) have to score nearer (but not over) 21. than 
the conrputer does The computer deals your first card, you 
then place your &et and hit the return key. the computer then 
dea's your second card If you want another card hit the "C 
key, it Twl hit the "S" key 
Points. Ace 1 or 1 1 , Jack. Queen, Kmg 1C. 
Scoring 21 points ftith 2 cards — you automatically wtn. 
Scoring 21 points or iess wittt 5 cards — you autcmatially 
win 

Draw — the computer wins. 

Your kitty rs automatically adiisted win or lose. If you (est all 
your k tty — game Over. 
DECIPHER 

You riave to guess wfiat oomtinat«;n of colours the computer 
nas se ected — to enter a colour lust n t the oolour button on 
the computer, wlwn you nave entered your fve choices ot 
colour. tf>e computer wdl display (a) frothing at all — none 
right; (b) Black or whie squares or bcth — for every black 
square you wil have a correct colour m ttve correction positton, 
for ever^ white SQoare you wfi nave a correct colour in the 
wrong position. II you cannot f nd the complete combnatmn. it 
will be displayed when you have had twelve attempts 
FOUR THOUeHT 

You have to maf^e a I'ne of tour squares — honionta^iy, 
vertically or diagonally BEFORE the compuier does taking turns 
to take a square (squares can only be placed at the bottom of 
ttie grid or on top of another scuare) Keys. Kit the number key 
o( the cotumn you want your square dropped in. then hit the 
return key. 
TEASER 

The aim of the game is to score "W BEfORE tne computer 
does using any combination of three boxes if you cannot 
score '15' then you must try and stop the computer from 
doing so and force a draw. Keys. Hit the number key of the box 
that you want {fov can only setect an empty box). 






For unexpanded Vic2Q 
You are In stiark- infested waters after bemg thrown 
overtward from a pirate Shtp. Your only protection beir^g 
an atomic rwt wh»ch you trail behind you. trying to cover 
all the visibte ocean arxl ensr^are the sharks at the same 
time. Seware of stopping or covering your tracks for too 
long, it you do. then the sharks wii! escape and come 
after you. Watch out for the ever ir»creas*ng deadly octopi 
(«omtimes the sharks will eat pari or all of one!) 



tir tl ' 



ri 



If 



riuLTisoum 

S'liriTHESZER 



For the unexpanded VlcZO 
The V)c Multtsound Synthesiser ts very ftexi&ie and can 
be played in more ways tnan can ever be explained here, 
to create mus*c arx3 spectal effects. For example, cre&xe 
any tuno. up to 25S notes (after following apcrophate 
instructions), ttien press '*F1' or "F3", then Key *'9" ar^ 
enjoy the acJded effect. Now hit "+ \ listen to the 
difference. For a surprise — hit "-". IStow add a melody 
over the top — hit key "S" then '7 ' — now play a mekxJy. 
or experiment. Have fun! 



NEW NEW NEW 

MOONS OF JUPITER 

For expanded Vlc20. 3K. dK or 16K 



"A real action shot of the game'* 



For the urfexpanded Vic20 

SEA INVASION 

F^ht off tfw attackir>g sea creatures for as kjng as you 
can St>oot the whale for a surprise score, watch our for 
the crat>s. starfish and octopi. 

You are a commander of a fleet of destroyers. Looking on 
from the safety of Mother Ship, you send in one 
destroyer at a time to blast a passage through the 

MOONS OF JUPITER. 
Yoiir destroyers have to dodge and Wast the UFOs . . , 
Watch out lor the Gok}gs. they can smash your des- 
troyers, but you cannot harm them 

MACHINE CODE 
ARCADE QUALrrV GAME 

SPACE ATTACK s a game of skill, You as the pilot o? an 

mtergalactic banleship have to fight your way through 

wave after wave ot various alien spacesnjps. 

MACHINE CODE 

ARCADE QUALITY GAME 



NEW NEW NEW 

SPACE ATTACK 

For the unexpended Vic2€ 



OUR GAMES ARE A VAILABLE FROM ALL GOOD HOME COMPUTER SHOPS, INCLUDING: 

Mityctean. 92 Victoria Street. London $W1. 01-828 2511 . . Metyclean. 137 The Strand. London WC2. 01*240 2321 . . . Metyclean, 177 London Road, Croydon. 01 $8$ 8626 ... All brancfits Ot 
Laslcays. Vic Cantro. 1&4 Victoria Road, Acton W3. 01-992 9904 ... A. C. Systams. Eietftr . . . Microtradlng, Birmingham . . . Supersoft, Harrow . . . Anlrog Computers. Horley, Surrey. 346083 . . . 
OrwUe Computers. Harrow. 429 1060 . . . Cavendlsti Data Systems, Soutli Norwood. 656 8941 . SoTtware Master, 30 Lincoln Road. Blrnilngham . . . Tomorrow's World, Dublin . . . Algray Software, 
Bamiley. 03199 . . . Computer & Business Systems, Kelson. Lanes. 0282 601191 Dyad Developments. Dxon 08448 729 .. . Lelsuronlci Blackpool Computer Stores. 0253 27091 . . Carlow Radio 
Ltd., Bedford. 60447 . . Byte Shop Computerland. Glasgow. 221 7409: Noningham 40576; Manchester 236 4737 , . . First Byte Computers. Main Centre, Derby. 365280 . . - Simmons Magee 
Computers Ltd., Twlckentidm. 891 4477 . . . Capital Compuier Systems, llford SS3 3026 . , AO.M. Business Systems, L.V.E. Building. Leicester 548923 . . . Jutea Ltd.. Bridge. Near Canterbury, Kent. 
0227 830083 . . . Twickenham Computer Centre. Ot-892 7896 . . . Kent Microcomputers. Maidstone 0622 52784 . . . J. S. SImnett Computers Ltd., Tfie Compuier Shop. Kingston. 01-546 3793 . . . Dliris 
Denning Ltd., Pooli. 0202 761859 , . . Yortrshlre Micro Computers, Scarborougft. Yorks. 0723 7B136. Taylor Wilson Systems. OaMlttd House. Stattoft Road, Dorridge. 

ONE FULL-TIIVIE FULLY EXPERIENCED MACHINE CODE PROGRAMfi/IER WANTED URGENTLY 
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3D MAZENTURE 

An eKcHmg new 3D Maze g^nr>e <»nd Adventure aU in one — with more then a hint of 
Dungeons end Oregons. Amazing mechine code enimetkin. Onty t&.95. 



OOnPILER 



FOR 48K SPECTRUMS 
WITH MANUAL 

Ever wished you coutd wave a magic wend end turn your BASIC programs into 
machine code ones? Now you can (well atmoa-tU. Yoii type in your program in 
SPECTRUM 8ACIC, then In seconds "SUPERC" turns your program into a 
machine code version] Comp<l#d versions run at least TO times faster than 8 ASIC, 
and much faster than other tanguagoe such as PASCAL, FORTH etc. Amazing 
value for £9.96 (induding a n^nual written by Tim Lartgdelt^ 




Just out from CENTURY PERSONAL COMPUTER WORLD and written by Ttm 
Langdetl — wmer for Your Computer, 7X Computing, Practical Computing and 
Popular Computing Wookly- Whether you're a beginner of experienced in 
computing, if you're a Spectrum owner then this is th« book to buy- The Spoctnjm 
Handbook Is the most compete gukJe to the machine on the marteet ~ taking you 
from first principles in programming through graphic art, education, business and 
games writing to an introduction to machine code Bn<S hardware rnodifjcations. 
Packed with over 8t> exciting programs and routines — including 3D ploting, a filing 
system and a maze game and onehng a host of hints and tips. 




SEE US ON STAND 
AT THE 



Ew V37 

^northern 
wmputer 




I lOITCOC 

i±ii\n Li\^ 

Softek, now one of the heading softw^ire houik>s are looking tor good programrpers 
to iosn our team of experts. If you are Jnieresled In making typically severer hundred 
pounds a month in your ^are time and can write for ANY popular micro computer, 
then we'd like to hear from you. We offer the best royaftios, have many retail outtets 
here and abroad, can offer assistance with pfogramming (we have most machinesL 
af\6. of course, can a!k>w programs to be developed with our COMPILER ^ar>d we 
aSone retain the right to !;ell programs created with itK 



SOFTIME 



I ici cUi\uiuu 

Many hundreds of buyers have acclaimed this the fastest and smoothest version of 
the popular arcade game for the Spectrum — the onty version with full cotovr, three 
meteoroid sizes, hyperspace, thujst, sheiid, mothership, freeze-frdme, high score, 
bonus ship at 10,000, etc. Even i1 you have another version, this one « a must for 
your collection. With machine code synthesised sound effects which loft other 
software houses wondering how we did It, thb has to bo the best value around for 
only £4.95 (for 16K of 4iK Spoctnjms) STOP PRESS: NOW WORKS WITH 
KEMPSTON ELECTRONICS' JOYSTICK? AvtilaWe from u$ for onty £19.50 inc. 




This amazing program uses several machine code tricks to give you a real time clock 
continuously on the screen, even when youVo developing or running another 
program! has alarm facility, and option of disabing the NEW and /of BREAK keys. 
Special offer a.96 

SEND A S. A.E< for our free caiak>gue dotaiting such new products as CALC-U-VU. 
BIZtCALC, SCREEN KIT 1, TOOLKIT 1, and more. Also ask about our software for 
the BBC machines and DRAGON 32. 

THE SPECTRUM ROM 
DISASSEMBLED: 

A reference guide for the sehous user. In 3 vofumes, with a full disassembly in HEX 
and mnemonics with guides to using ROM routine, Vol 1 (0O0O-1O0OH) CS.OO 

Please rush me in time for Christmas 



I enclose a Cheque/ Postal Order for £,. 



DEALER DISCOUNTS AVAILABLE 

tZOCrTOI iiTt 
Dl CL 1 1\ Ul I 



SOFTEK. 329 Croxted Rd.. 

LONDON SE24, 

24 hour Ansaphone: 01-674 4&72 
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ADVERTISING 



From the February issue. Your Computer — Britain's 
largest selling home computer magazine is to 
introduce a classified advertisement section. 

The introduction of this section opens up a new and 
exciting opportunity for advertisers to regularly, 
effectively and economically sell their products and 
services to the largest audience of potential customers 
offered by any home computer magazine. 

It also provides an excellent "shop windov/" for 
private advertisers who wish to buy, sell or exchange 
equipment with other enthusiast readers of 
Your Computer. 

To place a classified advertisement in YourComputer, 
simply complete and return the order form below. 



SELLlTWtir 

mm 

COMPUTER 



CUSSIFIED 



ORDER FORM 



Classified Rotes 

Llf>oo«; 30p par wofcJ CMIn 15 words) — 
prepoyabid 

Lifi^^6 ^(Jvt'rt.sC^S ShoulCf COfTipf&i^ ifi(f form 

pfOvtcMm BLOCK CAfifTALS. Phone nimtbef 
counts as 2 words. N&me sfKfeck/rwss to be 
petd for if uscdtr* sdvGrtaerrwnt. 8ox Number 
i(re<me^i^ £X 00 exm. 

Display — rolos per sec (Mtn 2scc) 
Ono Insertion ; £7.00 

rhre0lr\s0rtlons £6.70 

Six Insertions : £6.50 

rweivelnsef lions £6.00 

DfSp^ ^\/eftiS0rS SfiOUf<f P^OVfde S0p0f^l0 
copy anfi peeferebtf reserve space by phone 
fOueS' 303SK 

Method of Payrrvent 

Cheques etc, should be mode poyable 
lo Your Computer and crossed "St Co" 
I enclose herewith cheque/PO for 



Ploose debit my Acoess/VtsQ Baroloy 
Cor d^Amer toon Expressi Diners Club \t\M 
[as below 



Please insert the following advertisement in Your Computer Classified Section 



LINAGE 



£4.50 



£6.00 



£7.50 



£9.00 



£10.50 



£1Z00 



£13.50 



£15.00 






No. of insertions required FH Box No. required YES/NO 



n 



NAME . . 
AOORESS. 



SIGNATURE 



Post to: 

Cut out the ordef iotm and return 

together with your remittonceto: 

Classified Departmeni. Your Computer, 

Room H211. Quadra rvt House. The 

Quodront, Sutton^ Surrey SM2 5AS. 

(01)6113036 



Payment by credit cord please state address cord is registered 
Daytime tel, no 



THIS FORM SHOULD BE RETURNED BY JANUARY 10. FOR FEBRUARY ISSUE PUBLICATION 
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Big game 
or Dragon owners! 




^SS'tK^- 




InscaitaWe ofiental 
electronic strategy) 



M 1 C « O fA L 

find your way through 

the endless maze - 

but do it right or you're 

doomed! 








hit fjfi vt»j rVhl A* I or ««w fi 





Monopolise 

the Milky Way- 

become a galactic 

megabilllonairel 



The clues are there; 
so is the treasure ... 
but can you find ft? 



MICRODEAi 

Bust out and beat 
the Minotaur . 



If you own a Dragon 32 Family Computecjtiis is especially for you. Microdeal 
have on offer another 5 great games, games to.get you guessing with 
ruthless opponents to test your every reflex, fortunes to be won and lost. 
These games are also available for the TANDY COLOR computer. 



Cassette price £8.00 including VAT and postage. 

You'll find them in dealers nationwide; or order direct from; 
Microdeal, Deal House, Bridges, Bodmin, Cornwall PL30 5EF. 

Tel: 0726 85082 1 . TANDY & video genie owners send for our softwear lists. 



m 




® P i ^ L 




GAMES SPECIAL 




Rod Hopkins applies his knowledge of multi-million 

pound pilot trainers to produce the most realistic 

simulator ever published for a home computer. 



This flight simulator is a fairly elaborate 
program leaving little memory to spare in a 
16K Spearum. In consequence^ a methodical 
approach to some resolute typing is demanded 
of the would-be pilot. 

Firstlyj type in the main program, listed in 
figtire 1, Saving it in auto-run mode: 

SAVE"BA IIVLiNE 1 
Having verified the recordings turn to the 
machine-code dump in figure 2. Enter this 
code by way of a short routine such as the 
following: 

9990 FOR N = l TO 236: PR INT 23295 + n,: INPUT 
"Enter byte"J:POKE 23295 ^n,i: 
PRINT i:NEXT n 

This procedure allows checking of each byte 
as entered. Once complete, the code should be 
saved immediately following the main 
program on tape: 

SAVE " "CODE 23296,236 
Again, verify the recording. Leave the tape 
set at the end of the code and type in the 
screen-plotting routine listed in figure 3 



Now type Run> switch the recorder to 
record, press Enter, and the display will be 
saved. In future, the screen will be loaded 
directly from tape by the main program; but to 
be on the safe side, save the plotting routine 
elsewhere. 

Next, a Uttle guidance on using the 
program. In the first place, do not expect 
flying an aircraft to be too easy. Figure 4 
enumerates the controls used — familiarise 
yourself with them before nmning. Note that 
the method of keyboard decoding used means 
that a single, brief key-press will be read. 
Notice aiso that some controls operate as 
on/off switches. 

Shortage of RAM precludes any attempt at 
making the program completely bombproof, 
though most of the silly possibilities which 
delight bug-hunters have been foreseen. For 
example, the undercarriage cannot be raised 
on the ground, and the brakes will not work in 
the air! Figure 5 gives a concise chart of the 
area around Edinburgh Airport, the arena of 




m''''mmf'''^mff>^ymm'^^ 



ZX SPECTRUM 




figure 


5. Progra 


m breakdown. 


From 


To 


Function 


5 


240 


Main flying loop 


2000 


2070 


Flap 


2100 


2108 


Power 


2110 


2116 


Roll 


2120 


2129 


Attitude 


2500 


2515 


Gear 


2520 


2546 


Map 


2580 


2595 


Update variables 


8500 


8810 


Landing routine 


9000 


9020 


Brakes i 


9500 


9502 


Head-up 


9510 


9511 


Beacon 


9520 


9522 


Out of control 


9530 


9545 


Artificial horizon 


9550 


9560 


Take-off set-up 


9640 


9644 


Fuel 


9650 


966E 


Initialising subroutine 


9680 


9682 


Exit /messages 


USR 


23296 


Clear monitor during landing ' 


USR 


23391 


Update instrumer^ts 


USR 


23483 


Print plane 



the simulation, showing beacons and two run- 
ways. This chan is available on a CRT 
monitor in the cockpit during run time. 
Navigation is by means of the beacons, which 
provide two types of information. First, radial: 
this is your bearing from the beacon in use; 
and secondly, DME: distance from the beacon 
— Distance Measuring Equipment. 

Beacons EDN and UWB must be used to 
approach the runways. Radial and DME are 
displayed on the central panel of the cockpit, 
to the right of which a head-up display indic- 
ates the direction of the beacon by a flashing 
cursor in relation to the plane's heading. 

The CRT monitor mentioned serves three 
purposes: it defaults to an artificial horizon 
display, the plane being viewed from the rear 
over a horizon which swings in proportion to 
roll, attitude, lift. Secondly, map: this gives 
beacon positions, and that of the plane if within 
the boundaries of the display — a dot within a 
flashing square. The latter is not updated 



figure 4, Keyboard decoding. | 


Keypress 


Function i 


B 


Brakes on /off ! 


C 


Change beacon 


D/U 


Down /up 


R/L 


Right /left 


J(-)/K( + > 


L©ss/more flap 


P 


Power tncrease, stop decrease 





Power decrease, stop increase 


M 


Map on/off 


G 


Gear up /down 



while the map is accessed. Third, a view of the 
runway while landing. 

Some final points about the cockpit. Warn- 
ing lights arc provided for brakes on, gear up 
when landing, emergency fuel, plane descend- 
ing ~ Rate of Climb becomes Rate of Descent 
— and plane approaching out-of-control 
condition* 

In connection with the last mentioned, 

remember to increase power/speed/flap, to 

(continued on page 47 1 
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IGHT SMULATOR 



figure 3. Screen corrstructior}. 



figure 2, Machine code dump. 



1 R£n aA m scREfHt 

3 eoROEft o: PAfCR o: ihk si cls 

10 PLOT Orl20: DftAM 70 '25: DRAM M4.0: ORAM 71.-25: DRAk 0*23: DRAM -^ 
127*02*. a: DRAM -120. -32.. 3: ORAM Of-23.' PLOT 2.125: ORAM 0,16: ORAM 
56* 19* -.2: DRAM 9* -13: DRAM -66*-2i 
12 PLOT 70*145: ORAM -10* te: PLOT 164*145; ORAM 10*16: PLOT 80*190! D 

RAW G.e: •>lot 04.130: oram s.s: plot 75*153: dram 3*3 

1« ^OR n-3 TG 7: PRINT AT ri*10; tPA/CRSC ll* ' I NEXT n: PRIN 

7 TA0 1 1 ; jftvERse 1 ; ' 

16 CIRCLE 20*60.16: CIRCLE 13*102.16: CIRCLE 59*62*16: CIRCLE Se*I07« 
16: CIRCLE 182* 1 22 t 16 

17 DATA 14p1 ,3,1 ,8*6* 14*6'12*ll*S4«ll'10r26*6*26*l2*19*t4*l3 

20 RESTORE 1?: FOR n*l TO tO: RCAD •*»: FRIKT AT «,»; [r«veR&C H' 

•: NEXT n 
22 DATA -0''.lS.l8.-0-.l8*lS*-GAS-*20*4,- - * 19*4* "BR* * 18* 1 * 

*PMR-.12*1**KNT-*7*1*-M0G-*6*S*-FLP*'*12*6*-C£AR%17*4.-R0C-*J0*11.*» 

0LL"*l0*2l.'ATT*, 7, 26* ■•8CN'**6*11*-CHTRl-* 17.14* -ALT ••10*13 
24 FOR H*\ TO l4: READ Af.A^fi: PRINT AT A.BfAs: LET X* LCN A»»e«4: P 

UOT {£t-I}#8-^G*(22-A)«8*I : ^Pfku X*0: ORAM O.-lOI ORAM -X*0:. ORAM 0* tO 

: NEXT h 
26 ^LOT 85*8t: 00 SU6 100 : PLOT u6.6i: GO SUB 100 
28 PLOT 198.4: ORAM 4.-4: DRAM 84, 0! ORAM 4.4: DRAM 0*72: DRAM -4.4: 

DRAM -84. O: ORAM -4.-4: ORAm 0.-72: FOR N**3 TO 20: PRINT AT N.2;; 

PAPER 31* •: NEXT N 

30 P.?INT INVERSE i: AT 6* ;2: •ONE" J AT 5*18:*©-,' AT 17.9:' 
32 PLOT 86* 101 : DRAW Q7*0: ORAM 0.8: ORAi* 9.0: DRAM 0*30: ORAM -84,o: 

ORAM O.-ao: ORAM 8*0: DRAW 0*-d 
36 DATA 1,1,239.1*1.1.7*1*0.0,254.0.0.0.192.0 
36 »»£STOR£ 36: POR n>0 TO 7: REAO A J POKE USR -K"*n.A: NEXT N! FQR N 

«0 TO 7; READ A: I'OKE USR *l-+n.A: NEXT N: print at 6.22r-KL- 
40 PLOT 78*103: ORAM 3.0: DRAW 0.-«2: ORAM -14,-17.-1.2: PlOT 200.130 

: ORAM -16.-29.-1.93: ORAM -24. o: DRAm O.-d: DRAM -G*0: ORAM 0*-44 
99 SAVE -eAin SCREEN t *: STOP 
100 DRAM 29. 0: ORAw 0.-26: DRAw -29. 0: ORAM 0.28: ?«£TURN 



23296 


175 


33 


129 


92 


54 


1 


33 


20 


79 


B 


23306 


7 


197 


229 


6 


8 


14 


1 1 


36 


229 


119 


23316 


35 


13 


32 


251 


225 


16 


244 


225 


17 


32 


23326 





25 


193 


16 


232 


33 


129 


92 


190 


2o0 


23336 


113 


6 


3 


33 


180 


71 


24 


219 


32 


33 


23346 


34 


193 


72 


32 


10 


207 


64 


18 


18 


33 


23356 


72 


32 


15 


139 


72 


22 


12 


203 


72 


22 


23366 


10 


6 


72 


27 


16 


90 


72 


7 


14 


198 


23376 


72 


27 


10 


143 


72 


18 


12 


207 


72 


18 


23386 


10 


16 


72 


17 


16 


62 


12 


50 


145 


92 


23396 


6 


1 1 


42 


75 


92 


17 


8 





25 


221 


23406 


33 


51 


91 


197 


229 


33 


131 


92 


6 


2 


23416 


221 


126 





221 


35 


35 


119 


221 


126 





23426 


221 


35 


35 


U9 


35 


35 


16 


238 


225 


6 


23436 


3 


126 


221 


229 


229 


197 


215 


193 


225 


221 


23446 


225 


35 


16 


243 


1.93 


IS 


212 


175 


50 


145 


23456 


92 


201 























1 


234G6 


255 


16 


124 


16 


16 


124 


198 


89 


255 





23476 




















254 





253 


20? 


23486 


2 


134 


33 


163 


90 


34 


54 


92 


33 


24 


23496 


80 


34 


132 


92 


33 


9 


8 


34 


136 


92 


23506 


1 


3 





17 


48 


91 


205 


80 


32 


33 


23516 


24 


90 


6 


3 


54 


31 


35 


16 


251 


33 


23526 





60 


34 


54 


92 


201 
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THE REAL 
INVESTMENT 



NEW: 
THE X-ROMCARD 

FOR YOUR ZX81 




WHAT IS SO 

SPECIAL ABOUT 

THE 

SPECIAL RAMPACK? 




fig. 1 


s^T 









fig. 2 



WHAT IS SO SPECIAL ABOUT AUDIO'S I6K SPECIAL feVAl PACK? 

THE SPECIAL RAM PACK J6K^ is the btCM de^gn of it$ kind* following it IciM i dozen Mrinbr pivduct^. It his many of 
I he good points of its prtdcccs^r^. tiKluding picks manufacmrcd by SincUir Rcscafcb» Memotcch* Byg|>yte and 
Econoicch to cue i ftw of tht bcti known. 

With the experience we have gamed with memories both for the ZX SI and a wide nmice of other Micros^ we are also able to 
offer some eitcluwve new features: 

THE CASE; The SPECIAL RAM PACK his been de&^ned to overcome the mfjmous *wobbfinjE' problem assocUted 
wnh many other pack\, jnd doev not resort to temporary solutions such ai Vekro, Blutak, adhesive strip or a huge, uniJRhilv 
case, h clamps positive !> to the ZX 81 by mcan^ of a special built m ridge aided by a resilieni spring effect in the connection 
socket ;see figure 1). 

EXPANSIBILITY: The SPECIAL RAM PACK is not only compatible with all software and hardware prtxluced for the 
^.X 81 , tuih as the ZX printer « but ii aLso has the edge over other picks with its expansibility. Vou will find it interesting that 
.he keyboard sounder option ts alre^y included tn the SPECIAL RAM PACK. It i\m his expansion pins, ready to receive 
— in the s.ime case — the most advanced add on ever designed for the ZX SI — the X ROM CARD ;sec figure 2). 

WHAT DOES THE XROM CARD OFFER? 

I . The X>ROM CARD has a buih in aiitostan ROM. Programs can be run automat kally es-cry time the ZX 81 is switched 

on. 1 hiv will result in a huge mc tease factor for ROM bated software, since all software houses are currently very aware of 

copyright piracy prohtcms. 

1. The X<ROM CARDbas a built in printer interface, necessary if you wish to use a printer other than the XZ printer. This 

is invaluable for anV serious applicatioas. including word procefsjog^ where careful presentation is of the tiimost 

importance. 

?i. The X-ROM CARD has a buih in EPROM burner. This means that you can save Basic or Machine code programs onto 

Mljcon chips and play ihcm back at an> time. 

4 Vou m ay of course buy t he X< ROM CARD to use wiih otber Ram Paeks such as the SiacUir Ram Pack. Howcs-er , when 

vou purchase the X-ROM CARD with the SPECIAL RAM PACK> you will hav>c the advantage of lower cost, greater 

reliabilitv and neatness, since the whole svstcm is nicels housed within a smglc case. 

IN CONCl.rSION , The SPECIAL RAM PACK, is the best inamediate investment for your ZX 81. The availability of 
the X-ROM CARD opens the way to new software development such as languages programming and is the guarantee that 
your sv^icm will never be obsolete. 



THE BEST GUARANTEE 
THAT YOUR ZX81 WON'T BE 
OBSOLETE FOR ONLY: 



including VAT 



TECHNICAL SPECIFICATIONS: 



> SPECIAL RAMPACK. 

Memory capacity: 16K bytes. 
Maximum speed: 200 ns access time. 
Power requirement: Use exclusively Sinclair PSU. 
* X-ROMCARD: 

_ Autostart ROM: 4K byte, exchange for 8K bytes and software switch possible. 

Displays memory size, checks for byic "00** (identifies ZX basic) (a 2000H. 
Loads program if founds checks for byte *'C3" and jumps (2000H) if found. 
Checks for presence of ROM in socket n.3 and ROM catalog, displays catalog 
if found. Contains also machine code monitor and printer utility. 
Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 ROM/EPROM, 
Blank EPROM: Use only 2764 — 8K bytes per device — iit socket n.3. 3 x 9V, PP3 size batteries^ 

arc needed to burn EPROM. 
Printer connection: 16 pin DIL output, use standard IDC ribbon cable. Outputs include 

DO to D7, Strobe, Reset, Inputs include No-fault and Busy. 
Documentation: Schematic diagram included, full listings of Autostart ROM extra 



:^s 



(only for X-ROMCARD user, £1.50 + large SAE) 
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AUDIO-COMPUTERS 
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87 BOURNEMOUTH PARK ROAD,, 
SOUTHEND ON SEA _ ESSEX SS5 2JJ 



(continued from page 38) 
increase lift. Both ROC and ALT meters show 
thousands of feet in the top window, feet in 
the lower. 

Take-off will not be achieved at speeds less 
than 100 knots, or with an altitude less than 
10. For Landing, bearings are given on the 
chart. Try to approach on a glide path — insur- 
ance against engine trouble — losing height at 
around 6-800 feet a minute. The CRT will not 



indicate permission to land, that is when the 
runway is shown, imless your angular 
approach is viable ±10** of ideal. Once com- 
mitted 10 landing, the attempt must be seen 
through. To praaise landing, define your 
location at the prompts with: 

Beacon? -"EDN" ; Radial?- 70 ; Head- 
ing? == 250 ; DME?= 2. Increase flap angle to 
maintain lift as speed falls, and do not forget to 
brake fairly quickly after touchdown, when 



the altimeter shows 10 feet, as the runway is 
not indefmitcly long. 

Figure 6 gives a breakdown of the compon- 
ents of the program. 

For the interested who do not have the 
stamina or the time to type in the simulator 
themselves, a cassette of the complete program 
is available for £3 from the author. Rod 
Hopkins, ai 116 Pilmuir Street, Dunfermline, 
Fife, Scotland. H 



Ftgure f. The main program. 



6 iWfyT -TArtE-OFf fY/N> - 1 *« : IF j<»*-V 



INK 7: clcaa : load *- scrcck* 



THEM GQ TO S950 
a INPUT -OX.,.STft»TlhO AuTITUPE? *'.P^l L£T ftL*At*l»; !k*»UT •mifiD Dm 
CCTIONT -I wo: LET MD-ttD«ftAD: INPUT "MllcDSPCED? "IMftl LiT WS*WS/2E3: 
INPUT -OtriHC LOCftTION'>(Y/N)*;X»; IF X» <> -V- TME,"* CO TO ©•P 

23 INPUT -»fAC0N'> -:«♦: Fo« 0-T TO 7; If <i-htio) t»«en go to za 

26 NEXT O; GO TC 25 * 

29 LET D*0-t: let ll*i*7* tD-0> ; CO SUB 35 IC: INPUT -!4AD[AL'» "IlfO: LET 

r}D«nD«AAD 

NPtiT 'HEADING? ';HD: lCT HD*HD«ftAD: INPUT 
COS pd: tCT k>Dn« SIN R9 
40 LET S*&*Sf* C0$ HD'WS* COS MD: 



30 



*^n£.-* -:d«: let a*D«* 



let k«i4+SF« SIN HD*t.s« SIN mo: lct 



PRIWT AT 17,9: INVCf^E T; 



AT i3*^. 



©«• SOR fS*S*H»M»: LET It0» ACS fS/OMM IF *iCO TMfN LIT »D-Y# PI -PD 
30 LET ND-HD*fiL^tSF*i.5E4i: I»r HD«DE0>3e<X TrtCN UEI HO»H©-Y« PJ 
53 ir H0<0 T*i€h LET MD«MD*Y« PI 

ec ir c AND 5fic6 THEN lET »-t: go to ex 

B5 LCT 0«a-lPR«ZO>/HK IF G<500 THEN CO SUO S€44-ni 

70 LET G*-A«l TO 0/tf3l 

iro IF C THtW tCT AL»0; LET ITC-O: LET E*P»: LET ^N*KN«e: 00 TO 105 

•0 LET I*2£4/KN: IF J <> I AmD NOT n TkCN GO SUS 9?;}o: LET J-t 

102 LET PC*AT«»(N/60-ST«20; LET €*PO-<f L*KN/*C3l- <GI**KN/400>-«C/P: LET 
Kfi*RI«*e»2£3/KN*lKN<4£3 0<t6CN C*-l K IF KK<<1.5E3-ft.*P» TitEN GO $U» 
£(d2<^: GO TO lOi 

103 LET ST-O; P<KC 23054*7: GO TO 109 
t05 IF AT>a THEN LET C*0: ttO TO 102 

111 LET 5F*KN/25£3: PWINT AT iftrD: PA»f« tlOt: LET Al«0: LET AL*AL*PC 

»3/v: LET FS>KN/2€4: CO SUi 25fiO 

t4« »A*ifrO«l2C OSR 23391: GO SUB 9500: IF TH TH£Jt GO SUB 2085»TH»5 

ZOO IF PEEK 235S0<C5 T»*CN 00 TO 2l6 

210 LCT SI* PCEK 23560-G4: IF fit>0 AND SK22 TH^H GO %U% SOH 

215 PO«C 23500.0 

216 IF C THEN CO TO 40 

728 IF Al<3 Then LET ••VI GO TO £X 

230 IF &>Y OR ASS S>.4 Olt A^S U^ .A THEN GO TG 40 

Z3S IF 0*T ANO t>40<4.l9 Of? HD>4.54> TtCN GO TQ 40 

23a II- l»*Y ANO Ch0<V.O5 OR H0>1.4) THCN 00 TO 40 

240 CO TO 6500 

2000 IF Fl<30 then LCT FL*ft«S 

2005 CO TO 2015 

2010 IF PL>0 THEN LKT FL-Fl-S 

2015 LET St<e>* STPtf fl; HETURN 

2070 JTETURM 

2100 IW TM»Y intH LET Th-OI RETURN 

2102 IF Pft<42 THEN LCI PA-P^-iD: LET TH»T: RETUPN 

"2105 IF TH«T TNCN LET TH*0: RETURN 

2107 IF PR>-20 THEN LET P»»P«-D: LET TH-Y: RETURN 

2106 RETURN 

2110 IF LA THEN LCT C»C*y: 00 TQ 2117 

2111 rr NOT C TH€N LET ftL»RL*P» (RL<SO) 

2112 00 TO 2116 

2113 IF LA THtn LET C-C-y: CO TO 2ll7 
2115 IF NOT C IhtH LET ^L>RL-P*{RL>-60} 
211(1 00 SUB 3530; RtTURN 

2117 LET kD-HD«C/65 

2120 IF C»T OR AT<-D THEN RETU*^* 

2122 LET AT*AT-T: GO TO 2127 

2125 IF (KNllCa AND NOT UAt Off ATMO THEN RETUfHt 

2126 LET AT*AT*T 

2127 PRINT AT e.2S; INVERSE T:AT*T:- -: IF n Oft LA THIN RETURN 
2120 GO sue 95^0: RETURN 

2500 IF OR AND NOT C THfM PRINT AT 17,P-T: INVERSC T;*UP *: LET GR- 

O: RETURN 
2510 IF NOT CR AND I NOT C OR n-4001 THEN 

DOMN-: POUC 23076.7; LCT GR'T: HITORN 
Z515 RETURN 

2520 IF H THEN GO TO 23*5 
252 t LET wT: PO^E 23560*0: RESTORE 96601 FOR i-O TO 7: PRINT 

21 : PAPER t:- •: next n 
2323 PRINT PAPER 1^ AT 20.25;-tU*J AT i^,2Zl*f%t'X AT 16, 2J ;-««»-- AT 

10,25; "•<»?*•; AT i9,27;-*»»-: at t3.2s:-p%A-; at i3.2$;-4*r- 

2530 LET Q1*19Q: LET 02*40 

2535 FOR ^-0 TO C: PLOT 01*02 

2537 IF e-T*0 THEN LET r\*^ll LET f2-»i2: LCT ^l*^l*k/i.2: LET ^2*p2*S/ 

1,2: IP PK256 AND P2<7e AND P2>-T AnO P1M60 Th£N PLOT FLAS« ll-l 

.pZ: let P3-T 
2540 READ ll»*0*T) » Jt t : LfT 01*01-1/1.2: t£T 02»02-J/t,2: NCXT ^l ftCTt^N 

2545 IP P3-T THEN LET P3«0: PLOT DOER 11 FlASM OTPl.P; 

2546 LCT H*0: FOR ^"0 TO 7: PRINT AT 13^^0.21: Pf^TtM 3: FlASk O: ' 

-: NEXT nl GO TO 9333 
2580 LCT At.«AL/P: LET ALl* IMT *AL/tE3>*T*! SON ALK- 
ALI ; LET Atl- INT (AL-ALl*tC3>: LtT S»<P>" STR» ALU 
2363 tCT Stt3»» STR» tHN/P> 
2564 LET Sf4Y»- 5TR4 tDEG«RD> 
2303 LET S»f6)* STfti (OEC«NDi 
2300 LET 8»i7l* STfi* RL 
2387 LET Stftl>- STRf DN 
2366 LCT 8f<T>« STRf IPR^uOl 
2390 LCT St ID** STR» ( IKT t«C/lO0l*T*i SON RC*-T>): LET S«<5I» STRf ( 

INT fP*RC* VAu St(D>*lE3>) 
2392 IF SON RC— T THtN LET Sfl5)*S«l5rY TO 3)**0-: PRINT fLASH T: AT 

p.i3:*o-: FLASH o: retwrm 

2384 PRINT AT P,13;*C- 

2593 RETURN 

6500 LET G.-T: PRINT AT P. 13: -HOT-; LET $fl0J** T LET fi»<3M* *: 

LET LA*T: l£T EI*E 
«503 LET 3{YI«9£3: L£T 6*3>'2O70 

8360 LET ft-p*p: LET ♦•-n; Ld ••22€a; LET w-tsea: let ••3o: let al-a*./* 

- RND 'A 
9370 LET C*(HD>DEG-230*ieO*l6-YJ>*3 
6610 LET 2*0: LET if204: l£T k»33: ^ET j-d*p: 

PRINT AT 13*0*2K" ': NEXT 01 IF 

64 
6*40 lCT r*KN/35*A: LET E*E-F; let U-m-F: LET *•»-€/?: LET f>»*»200; IF 

AL>a THEN LET AL-AL+0«AT; GO TO 8645 
8643 LET AL*0: PRINT AT P»l3J-C-; LtT S»<DM- 
6643 IF KN<100 THEN LCT RN*0 
•650 LET R«N«N/U'e*M: lCT L*ntf /»-«*■ : LE' v»H»Jv/#-«»ii ; Lit t •«•»/•*«*> 

: LET U*-H«flL/«-Y«AT*li: LCT Tl ■-rt*AL/e-Y«AT*K 
•6«3 IF A9S tR-Xl>J THEN lCT R» SON R#4*>i: 
0670 IF AGS <^'-X»>J THEN LET V* ftGN V»J-X 
9S73 IF L<X-J THEN LCT L*X-J 
6376 IF L>X*J THEN LET t»X*J 
11660 IF A63 ll-Xiyj THEN l£T I* SON £«J*X 
9$65 IF A6S lTl-K}>fC THEN LET Tl* SCn T;*K*K 
66^ IF A6S (U*K1>K THEN lET U» SON U*K*^ 
9665 IF U >• 33 AND MH TH£h LET u»3: LET T 1 •35 

6710 RA«tD0ni2E USR 23266: PLOT 156.3: DR4w O.-O; 0AAw 66. 0: DRAk D,0 
87 J3 PLOT R»U: DRAW L'«»0: ^LOT L.u; draw I-L.Ti-j; PLOT l.Ti; D**Ak '^-! 

.O: PLOT V.Ti: DRAM R-V.L-Tl 
6721 IF Ci>2K3 ThEN GO TO 6723 , , 

8722 IF NOT AL A)^D c<Y th£n PRINT AT :5.2i : •fnlftilboa'' min3 chafaciersj 



LET RC«Al: M to 9730 

:a: l*T Cl'f»'r-FL*i(N/4C3*GR«flN/300*fK/P: l£T kn*nn* 

GO SUB 25ao: lct al'Al/p: 00 to 9734 



0724 I? NOT AL ThE(« 

67t3 LCT Jh;«Y«*^T*lCNA; 

C1«£E3/XN 

6^30 IF »*L>e '*<Jh LtT AL«Al*P 

6732 GO fiiid 2563 

0734 LET S«tY>-* •: LET Still}*- 

6735 O^AhDOrtlZE USft 2333t 

6736 IF G»T THtft GO Sue 90)0 

6737 IF TH Twfrt 00 %Ki^ 2093»Th»3 
074 S IF AL .20 :h£w €-0 TO 6750 

6742 IF XNv<1.5E3-Fu«P) Th£n GO S0« 9520: 00 TO 6747 

6743 POKE r3054,7: l€" ST-O 

9730 ir PEEK 23560^63 TkCH 00 TO 6760 

fl7G0 l£T $!■ P££*t 23560*64: IF 61 >0 AND 9K22 THEN 00 fiU9 6<Sn 

S770 P>.E 23360*0 

9790 IF H<.\ TnEn lCI u»X: IP fV2£3 TN£N CO TO 6830 

6900 ir Av<20 AI^O .HOT 2 TkC* 00 TO 5370 

3910 GO TO 6640 

6830 IF Av:P OR Kf» TmCN LET 8-t: CO TO EX 

6640 til B-O: CO TO tX 

9O00 LET 0*-0; ^<t^t 23l05i7*i77«IO*T) 

9010 IF AL^P THEN RETURN 

9018 IF rtN>lOO Tf»tH LET KN*<N"}00: RETURN 

doio L£r KN-c: return 

9300 LET r«RD* *>i : lct «]*HD'f: plot ov£r Tiwa.^i: offAM OVER t;t.o 

6502 lEI )-3*i82-l2« SlN mil l£T t\'l2Z*lZ* COS mil PLOT X3.Y1; DRA14 l.Q 

: RETuc^N 

9310 tCT S»S*A<6J: let i.»H*6<6>: LCT i»6*T: IF 6-6 THCN LET 6-T 

9311 PRINT AT 6.ii:nf(e}: returm 

&32Q :r- C 0** Ai,<50 THEN RETURN 

932: LET ST»ST*t: poke 23054.194! IF 5T<20 THCn RETURN 

9322 LET e-0*T; CO 70 EX 

6325 DATA -OuT OF RnMY. . - . 'hOSC DlVC .".--. 'NICE mORK CAP'N«*.*0UT OF C 

GNTROt..-.-lNPACT ficFQRE RnuY'. •CRASH R OF RNUY' . ^ IHPACT L OF RNI.Y-. 

•^•(DE^fCAi^RIflOer'.-LANOlftO too STf£p-*-OUT OF FUCL..' 

9530 %r n ThCn RETURN 



LCT «*(«»• ST^t 
L£T AL-Al*P 



LCT h*j»p: for q-0 to 7: 

NOT Oft THEN POKE 23076. 



LET S»t5t** 



Figures, 



hm 




3331 PLOT OVCR T:iiO.AH: 9RA»4 OVER t:46,ay 

9333 l£T AH*26-I-AT-ftL/2: LET AY^IfL 

S540 RAADONiZi uSR 23463 

6542 IF AH<a THCN LET Ah«9 

S545 PLOT 190. Ah: DRAm 46.AY; RCTtJttN 

9550 QO $L6 »63i: l£T i**-.6: L£T 3»0: LET FL-P; LCT C«t: LET lt»**T/P: LE 

' i-d: LET cr-t; lCY at*o: let rl-at 

9531 PRlUfl AT I7.P-T; INVERSE T;-00hN- 

9332 L£T PR*0: PRINT INVERSE T: AT 14*T;* 

6333 LET WS^O: LET mD«0! lET 6*t: GO SU6 St3J 

933* LET HD*25O«RA0: ,ET 3F«l€-tO 

9560 GO TO D*P 

9570 IF £>9£3 THEN lCT 8-D^Y: CO TO CX 

8575 If NC20 ThCN lET 6*7: 00 70 £X 

»3fl0 IF 3f>i80 TnCn l£T 9*&+D; GO TO CX 

9383 IF NOT GR THEN lET e«9: 00 TO CX 

0390 IF AT<-3 THEN LET 6*P: CO TO CX 

8625 LET Z*T: lCT A«1Z0: GO TO 6640 

8840 l€T 0*12490: LET NI-Y; PRINT AT 21.D; FLASH Jl*fl RCTURN 

S644 LfiT e-p»T: GO TO ex 

9650 LET P-io: DJii C«n2i; LCT EX>9660: LCT C*0: LET 0*C; LCT RT-C: LIT 
P3-C 

6631 LC7 L«»0; LET FL»0: LET TH*0: LET ffO: LCT «T*0: LtT X3*0: LET Yl* 

o; LtT Rc*o; LCT pR*o: lCt «l-o: tCT at-o; let o*4: let c*ii let y-e 
*e: let j'-y^o: let i-j: lct m-o: lct cr»c: lct deg«i90/ pi : let ra 

D-I/OCG: let G-124S0: let A»*--: poke 23639*0*^: LCT 6* 

INT ( RND *e>*C 
9652 LCT T«E: lET 8i^~*.03; LCT p(N«2300; LET 5> RND 'P: LCT 14-- RNO #P: L 

CT HP*RAD*( And *360} 
9634 RC£TOA«: MGO: DIh A(7>: Din ec7>: DIB rt»<7,3i; FOR 0»T 10 7: RCAD 

nt fO^.AfG) .6(0}! NEXT Q 
Sq33 Pin SUu: FQA 0*7 TO 21 : LET &(O)»2O70: NCXT 0! L£T 6131 •tSlO; LC 

' SID)«2120: L£T St7J.2500: UET StP>-20lO: lCT «fP*TJ*2£3; LCT SiP+Y 

)«2lt3: LiiT S4 13)«2320: LET $( 131*2105 
9638 LET Su8)"2lOO: lCT S(ia)*2ll0: LET S121}*2125 
9637 FOA G«0 TO 0*0 : PRINT AT 12*^^9*91' 'I NEXT O: PLOT 156 

.d: d^am d*-d: drai* es.o: drah d.d: for o»o to d«d-t: print at i3«g 
,i>»P«t: pap»£R y+t:* *; next o: print at p*p*t,o-' 

3S60 DATA ''EDN-.4.S.a.4,-UM6''.-.lr-S0.2.-SA8*.27.6.44.3e.-TLA*.-63.t. .6 
. 'PTw*.4e.30.e.T<*-,*22.4.-32.3."DeR-'5»l»-1.9 

9651 GO SUB S333: 00 $U6 $(3>: CO SJ0 2500 

£6«2 PRINT AT 9.26: :NV£ft5C t:-1 • : IF NOT RT TH£N RETURN 

J'«is5 LtT RT-o: GO TO D*r 

Ot:eO .RESTORE 3323: FOR 0-T TO 6! RfcAD X« : NEXT O: PRINT AT P. IS: -ALT-; 

AT Si.o: FlaSh t;;i»; inpot -another CO** -:«»: if »»*"y' tncn let r 
t-t: let c«o: plot ovcr t:x3,ys: dram over t:t,o: Po*i£ 23io3*o*d*t 

: POKE 23034.7; PG«C 23076*7 
SCO I IF X«*-Y- THE.v LET P3-Y! GO TO M31 
9692 PRINT AT 2l.O; :tiVCRSe T:* RODER AKD out -: STO^ 
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2 REM tttlttltlttltittttS 

4 Ret >« CHICKEN II 
& RQ1 II S/0, 12-81 II 
e REM llllltlltllttttlllt 

10 OPGI •1,4,0,"K:";DIH L*(20> tS*(20> ,Cf {20> 

15 ? •IKITIALIZINS ...* 

20 REH IS PA6E 6 ROUTINES AND DATA tl 

40 FOR l»1536 TO 15e7:REAi} A;f>OK£ I,A:N&XT I 

41 REH II VERTICAL BLAI4C ROUTirC IS 

42 DIM Vet{2I0>;F0ft I»l TO 210:READ A:VB*(n=CMR»(A)irCXT I 
45 REM IS lOAO PLAYER ROUTINE II 

45 DIM L0$(73)lF0R I-l TO 73: READ AiLD«(I>«CHR1.(AJ iNEXT I 

47 REM II INSERT AOO«£SS OF ROUT. IN PAGE 6 II 

48 A»ADR(VB$):B=lNTtA/256>:P0KE 1540,BiPOKE 1538,A-236tB 

30 DATA 104,160,52,162,6,169,7,76,92,228,104,160,98,162,228,1*9,7,76,92,228 

52 DATA 120,120,120,120,30,57,81,105,15,15,15,15,0,0,0,0,52,53,54,55,2,2,3,4,12.15,15,13,15,11,1 

1,11 

54 REM II LINE 56 - CHANGE 24 TO 56 TO SKIP ORTMO. tS 

55 REM II LINE 56 - CHWiSE 28 TO 34 FOR CONT, MOV. St 

56 DATA 72,138,72,152,72,162,0,189,120,2,29,44,6,160,15,24,176,32,201,15,240,28,201,14,208,2,160 
,13,201,13 

57 DATA 208,2,160,14,201,11,208,2,160,7,201,7,208,2,160,11,192,15,240,6,61,48,6,157,28,6,152,61, 
44^6,157,44,6 

38 DATA 232,224,4,144,195 

60 DATA 162,0,189,32,6,133,203,189,36,6,133,204,189,40,6,133,209,198,209,16,7,232,224,4 

65 DATA 144,232, 176,91, 189,28, 6» 133,207 

70 DATA 70,207,176,26,188,24,6,192,1,240,19,208,1,200,177 

75 DATA 203,240,6,136,145,203,200,208,245,136,145,203,222,24,6,70,207.176,29,188,24,6,200,192,25 
4,176,21 

80 DATA 177,203,208,247,136,177,203,240,6,200,145,203,136,208,245,200,145,203,254.24,6,70,207,17 

6,3,222,20 

85 DATA 6,70,207,176,3,254,20,6,189,20,6,157,0,208 

90 DATA 24,144,154,162,4,189,11,208,240,5,169,0,157,39,6,202,208,243,104,168,104,170,104,76.98,2 

28 

100 DATA 234,234,234, 104, 104, 104, 170, 189,32,6, 133, 186, 189,36,6, 133, 187, 104. 133,213, 104, 133,212 

110 DATA 189,24,6, 133, 195, 169,0, 168, 192,255, 176,35, 196, 195,240,5, 145, 186,200,208,243, 162,0, 161,2 

12,240,11 

120 DATA 145,186,230,212,200,192,255,176,11,208,241,169,0,145,186,200,192,235,144,249,96,234,234 

150 REM IS CAR COLOR DATA SI 

160 FOR I-l TO 20;R£AD A:C$(I>«CHR*CA);NE)CT I 

170 DATA 24,60,218,68,90,186,70,150,54,232,74,168,88,154,21,252,200,76,228,28 

190 REM II DEFI« PM AREA - SINGLE LINE R£SOL. It 

200 A-PEEK{ 1061 -161 POKE 54279, A: P«=256IA 

205 REM II PLAYER MISSILE POINTERS SI 

210 FOR 1=4 TO 7tP0KE 1568^^1, A* I: NEXT I 

212 FOR 1=^1568 TO 1571;P0ICE I,0:NEXT I 

218 REH SI DATA FOR PLAYER irMGES It 

220 FOR I^PH TO PM+ 121 i READ AiPOKE I, A: NEXT 1 

230 DATA 16,56,16,56,40,16,16,16,146,254,254,124,56,56,40,40,40,40,40.108,0 

232 DATA 126,195,219,219,91,219,219,219,219,91,219,219,195,126,0 

234 DATA 126,195,219,219,218,219,219,219,219,218,219,219,195.126,0 

236 DATA 33,34,150,84,57,30,60,123,159,30,52,86,151,36,194,193,0 

238 DATA 16,56,16,56,40,16,16,56.124,254,186,56,56,40,40,40,44.32,96,0 

240 DATA 16,56,16,56,40,16,16,146,214,124,56,56,40,40,40,104,8,12,0 

242 DATA 126,255,173,173,239,199,199,199,199,239,173,173,255,126,0 

270 REM II INIT. HORIZ. AND VERT. POS. II 

280 RESTORE 2e2:F0R 1«1S56 TO 1563iREA0 A:POKE I,A:rCXT I 

282 DATA 120,120,120,120,30,57,81,105 



One of the objects in developing this game is 
10 be able to control player missiles from Basic 
simply^ without writing a lot of code. This 
approach offers quite a bit of flexibility. 

The routines are put in two strings, LDS 
and VB$. LD$ is used in loading players into 
PM areas and is used as 

A = USR(LD,X,ADDR> 
where 

LD = ADDR(LD$) 

X is the player number, 0-3, and ADDR is 
the address where player data is located. Data 
must end with a 0, VB$ is a routine inserted in 
the vertical blank routine. It is quite com- 
plicated and uses a number of locations in 
page 6. I will try to describe the approach 
used. 

Each joystick is associated with one player. 
If you do not want to use the joystick to move 
a certain player, that player can be masked out. 
Individual directions of movement can also be 
masked. For example, a player can be made to 
respond only horizontally or only vertically to 
a joystick. Orthogonal movement — only 
vertical or horizontal — is also an option. 

The orthogonal movement can be such that 
a player moves only when the joystick is 
pushed or the joystick can be used only to 
change directions of moving objeas. Beyond 
movement by joystick, a continuous move- 
ment in a certain direction can be forced with 
or without joystick control on lop of this back- 
ground movement. Fmally, the speed of the 
objea can be controlled by Poking a single 
bjrte. 



1560(0618M563I061B) 

1564 {0610-1567 (061 F> 
1568 (0620)- 1571 (0623) 

1572 (0624)^1575 (0627) 

1576 (0628)1579 {062B) 

1580 (0620-1583 (062F) 

1584 {0630>-1587 (0633) 



Here is a list of page 6 reserved locations and 
their purpose: 

(ALL FOR PLAYERS TO 3 IN ORDER) 
1^6 (0614)-1559 (0617) HORIZONTAL 

POSITIONS 
VERTICAL 
POSITIONS 
DIRECTION BYTES 
LOW-BYTE PLAYER 
AREA POINTER 
HIGH-BYTE PLAYER 
AREA POINTER 
REPETITIONS 
(SPEED) 
MASKS FOR 
JOYSTICKS 
FORCED 
DIRECTIONS 

Direction bytes are like those produced by 
the joysticks. They could be Poked directly 
into locations 1564-1567. Values other than 15 
give motion in the direction indicated. 
Position is updated every vertical blank period 
so at the slowest speed a player will cross the 
screen in about three seconds. To move faster 
Poke increasing numbers in the speed bytes. 
Motion can also be stopped by Poking zero in 
the speed byte. 

Masks are Ored with bytes from the joy- 
sticks. Since a 1 bit represents a No for a 
particular direction, a 15 — hexadecimal OF — 
wnll cut out all directions, that is, eliminate 
that joystick. Other useful masks are: 
12 - ONLY VERTICAL MOTION 
3 ^ ONLY HORIZONTAL MOTION 
- NO RESTRICTIONS ON MOTION 
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Directions are also Anded with forced- 
direction bytes. Zeros represent Yes 
directions, so a 15 has no efFea, and other 
directions are as those produced by the 
joystick. 

Onhogonal movement cannot be handled by 
masks alone so a routine is included for this 
option. Line 54 tells the change necessary to 
skip this option. Also, when in the orthogonal 
mode, you can choose continuous motion with 
the joystick used only to change directions. 
Line 55 has the change required. 

Working with interrupts is tricky. To 
ensure no conflicts, our VBI routine should be 
taken out before doing machine language 
routines other than single Pokes. A routine to 
do this is located in page 6 

A = USR(1546) 

A = USR(1536) inserts our VBI routine 
again. For sake of speed, the load player 
routine contains these other two routines at 
the beginning and end. This means loading 
the player routine automatically inserts our 
VBI routine. 

I found out the hard way that a Load of 
players has to follow initialisation of PM 
graphics. In PM, graphics (line 370) has to 
follow any graphics mode change. 

When getting out of the program to Basic, 
use the Reset key to take out the VBI routine. 
If you use the break key and do anything else 
before hitting Reset the system will crash. 

Necessary page 6 data — masks, speeds, 
pointers, etc — could be read in as in lines 
45-55 but some of this will depend on size of 



42 YOUR COMPUTER, DECEMBER 1982 




iPECIAL 



memory and should be initialised separately as 
in lines 210-212. The pertinent sections — 
roughly tines 10-290 and 370-390 - can be 
Listed to cassette and Entered when starting a 
new program. If no player is required^ it is still 
a good idea to clear the player area with 

A = USR(LD,X.ADDR) 
where ADDR points to a zero data hylt. 

Collision routines are meant to be placed at 
the end of our VBI routine. As it stands only a 
very simple routine is provided. More com- 
plex routines are in the works. The routine 
provided simply stops both players that collide 
by setting their speed to zero. Detection of 
collision — line 510 — and resetting of the 
collision register and speed bytes is done in 
Basic. 

Enough of this heavy stuff— what about the 
game? 

Why does a chicken cross the road? To score 
points of course! Just move him with joystick 
0, watching out for passing cars. The car 
speed goes roughly with difficulty — DIF — 
and DIF will increase each time you get 
across. DIF will decrease each time you are 
hit. 

You start with 50 points and that score is 
increased by 10 times the DIF value each time 
you cross the road. Each time you are hit your 
score decreases by 20 points. You have about 
two minutes to start — each count is about 
four seconds — and 40 seconds will be added 
for each 300 points you score. Be the first in 
your clique of Atari gamesters to reach 10,000 
chicken points! | 



RUN 



Why did the chicken cross 
the road? Play this game 
for the Atari written by 
Stan Ockers and you will 
find out- Be among the 
first to break into Atari 
Basic games-writing. 



288 R£rt ft IHll COLOC^ ft 

290 DIF*3sB0NUS«300-.POKE 7O4,4O;CP**OsF0R 1*1 TO 3iP0ICE 704*1, ASC(CS (CP*I > H NEXT I :CP=s3sBP0S-5 

29S REH tt DRAW RtMOS - SET PRIORITY tf 

3O0 GRAPHICS l7;P0ft 1 = 1 TO 20:Lf(n=*_f sMEXT I 

305 FOR 1*2 TO 20 STEP 7jS*tI>««--:S*CI-l)-- -sNEXT I 

310 PGSITIOM 0,23? §6! L»: POSITION 0,11:? 16; L»t POSIT ION 0,13i? ■65 L*; POSITION 0,22:? tijL* 

312 POSITION 0,5j? #6; S«: POSIT ION 0,81^ §6; St: POSIT ION 0,l6i? §6; S«s POSITION 0,1?!? t^iStiPOKE 7 

10,90 

340 REH It INIT. AND PRINT INFO. - RESET TItCR tf 

330 SCORE'50: POSITION 3,1:'' •6r«:ore ttne 'iPOSTTION 3,23:? i^^dif hiqh •; 

3A0 POSITION JpO:-* «>; SCORE; POSIT ION 15,22:-? •A;HIGH:POKE 77,0:P0KE 19,O!P0i:E 20,0 

365 REH tt INIT« PTl GR. - FLA65 tt 

370 POKE 559,62: POKE 53277,3: 1 1-68 J 1 2*88 iFL^ II 

373 REM tt LOAD PLftYERS - SET COLORS - PLAYER SIZES tt 

380 tD-A0R(LWHAMJSR(LD,O,Pf1>sA*USR(LD,l,Pn*2n:A«ilSfl<LD,2,PtH2l>sA-tlSR(LD,3,PtH2n 

:535 A=tlSR(1536);Ren tt INSERT VBI ROUTINE tt 

390 PO*CE 53237, l:POKE 53258, S:POICE 53259, IsPOKE 623,1 

393 R£H tt INIT. SP^DS tt 

395 POICE 1576,2sF0R I'I577 TO 1579SP0ICE I,R«>t0» tOIF+l:NEXT I 

398 POSITION 4,221? §6; DIF 

400 REM tt IF CARS OFF SCREEN, CHANGE LANES tt 

410 IF PE£K< 1557X15 AND PEEK(1561>-S7 THEN POKE 1561* 193: A=»U5R(LD, l,PrH36} x POKE I585,7:e0SUe 10 

00: POKE 705, C 

420 IF PEEK (1 557 >>240 ^MO PEEK ( 1561 )« 193 WEH POKE 1561,37lA'^JSR(LI», l,PtH21 >2P0KE 1585, ll:005t;e 

lOOOiPOKE 705, C 

430 IF PE£K(1558><15 Pim PEEK C 1562) -Ql T>CN POKE 1562, 169:A*USRfL1>,2,Ptf*36)sP0KE 1586,7:60800 10 

OOtPOKE 706, C 

440 IF PEFKa55a}>240 AND PEEK (1562) ■169 THEN POKE 1562,8l5A-USR(LD,2,Pm2n iPOKE 1566, 1 liGOSUB 

1000: POKE 706, G 

450 IF PEEK 1 1559X15 AND PEEK< 1563) =105 TtCN POKE 1563, 145tA«USfl(L0,3,PH*3&>iP0KE ISfl7,7:GOSU» 1 

000: POKE 707, C 

460 IF PEEK (1 559) >240 Pm PEEK ( 1563) » 145 TICN POKE 1563, 105: A»USR<LD,3,PtH21):P0K£ 1597, 1 1:GOSUB 

1000: POKE 707, C 
465 REM tf PRINT TlfC - CK. FOR TI« UP tt 
470 TIME=3O-PEEKU9):POSITI0N 15.0;'> t6:TlME;" *:IF TIME^^O TICN 910 

472 REH tt RESET SOUND - HORN ROUTINE tt 

473 SOUND 0,0,0,0 

473 IF RND(0)>O.5 TICN SOUND 1,0,0,0 

480 IF RND(0X0.05 T>CN SOUND 1,7,12,10 

482 REM tt CHICKEN STOMP tt 

485 P-P£EK(t564):IF P>15 OR P<13 T»€N 500 

490 IF P»15 THEN A=mSR<LD,0,PH)5eOTO 500 

492 IF FL«I1 THEN FL^12iS0UND 0, 16,6,6:60T0 496 

494 IF FL"I2 THEN FL«I1:aXJND 0,22,6,8 

495 REM tt CK. FOR REACHIN6 BOTTOtt tt 

496 A=USR(LO,0,Ptl*FL) 

500 IF PEEK 1 1560) >230 THEN 810 

505 REM tt ex. FOR COLLISION tt 

510 IF PEEK (55260) »0 TICN 410 

515 REM tt SPLAT tt 

520 A*USR<LD,0,PH«51};FQR J«l TO 3s SOUND 0,RND<0>t235,S,e:S01»«D 1 «RND<0> t255,6,8 

525 POKE 704, PEEK (704) +8sF0R 1*1 TO 30:NEKT IiNEXT J:SOUM0 0,0,0,0:SOUW) l,0,0,0:POKE 704,40 

527 REH tt DECREASE SCORE - CK FOR O tt 

530 SCORE-SCORE-2O1 POSIT ION 3,0:^ •6;SC0RE;- "jIF SC0RE<-0 THEN 702 

533 REM tt HOVE UP - RELOAD EIRO - RESET COLL. tt 

535 POKE 1560, PEEK < 1560) -24: AaU^(L0,O,P«): IF D1F>1 TICN OIF-DIF*! 

590 POKE 53278,0: GOTO 395 

700 REM tt SCORE - ZERO tt 

701 REM TYPE IN INVERSE VIDEO 

702 POSITION 3,2:-^ 16; 'CHICKEN'S DEAD" 

704 REH tt AMBULANCE tt 

705 D»l 

706 IF PEEKtl576*C>'0 TICN C-C+ls60TO 706 

707 IF C>3 THEN C»l 

713 POKE 1576*C,l!P0KE 1360*C, PEEK* 1560) s POKE 1556*C,220;A-OSR<U),C,Pff*107» 

715 FOR J-i TO 61FOR P-60 TO 40 STEP -2iS0UW) 0,P,10,erF0R I-l TO 6:ICXT I 

716 NEXT PiFOR P«40 TO 60 STEP 2:S0UND 0,P,10,BiFaR 1*1 TO 6:NEXT IiNEXT PiNEXT JsSOUND 0,0,0,0 
718 REM tt (CU HIGH SCORE? tt 

720 A^USR(I546>iIF SCORE>HIGH TICN HI eH»SCOR£s POSIT ION 15,22:^ i6;HIGH 

730 POSITION 2,6:? t6;''pr^s FIRE button*: POSITION 4,7*'> #6; "to pUy *Q«in* 

732 FOR 1*53240 TO 53251: POKE 1,0; NEXT I: SOUND 0,0, 0,0: SOUND 1,0,0,0 

735 REM tt NAIT FOR BUTTON tt 

740 IF STRI6(0)=1 TICN 740 

745 REM tt PH GRAPHICS OFF it 

750 POKE 53278,0: POKE 53277, OlA«USR< 1546): SOTO 280 

800 REM tt BK TO TOP - STOP HOVEHENT OF BIRD tt 

810 POKE 156O,3O:A-USR(L0,0,PM)iPOKE 1376,0 

815 REH tt SIGIWL AND INCREICNT SCORE tt 

820 FOR I>1 TO 5:F0R J*I0 TO 5 STEP -1:S0UND 0, J, 14,8: SOUND 1,J,2,8;NEXT J:SOUND 0,0,0,0:SOUNO 1 

,0,0,0 

825 A=USRaO,0,PH*68):FOR J=l TO RNO(O) t30: ICXT J:A=USfttLD,0,Pm8S) 

830 SCOfi£=SCORE*D I Ft2: POSITION 3,0i? i6;SC0REi ' "iNEXT I 

840 IF DIF<9 TICN DIF=DIF+1 

841 REM $t CK FOR BONUS tt 

842 IF SCORE<BONUS TICN 350 

844 SOUND 0,25,10,I0£B0NU&>B0NUS^300:P«PEEK<19>MF P<ll T>CH POKE 19,0; GOTO 848 

846 POKE I9,P-10 

B48 POSITION BP0S,13k? §6; -t-;BP0S=8P0S+l 

850 GOTO 390 

900 REH tt TIME'S UP ROUTirC *i 

910 POSITION 5,2:? i6i"TIIC'S UP" 

920 GOTO 720 

990 REM tt CHAN6E CAR COLOR SU8*tt 

1000 CP=CP+l:IF CP-20 TICN CP-1 

1010 C=ASC(Cf<CP)»: RETURN 
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10 CLS'PRINT©138."h ; : r.> I'^PRINT" SEE IF YOU CRN REACH YOUR"." HO 

LIDflY DESTINRTION IN Tifl£% *• RND RVOID THE HORRORS OP*'.** THE OREN ROFiD" 

20 RRINTe448," CORYRIGWT StK BRfllN 251632" 

30 PLAY "01 T4V5GGGL 1 2G02L4V 1 3DDDL 1 2t>L4V23RRflL 1 2flO3L4V30EEEL 1 2E0 1 L4V25C02D5R03L 1 2E 

L402GGG" 

40 CLS0 TIMER*© DI =500 

50 PRINT 6443 . CHRSC 1 28 > ; CHRS< 1 2$ > ; CHR«< 1 28 > ; CHR«< 1 28 > i CHR«< i 28 >; CHR«< 1 2S > ; CHR»< I 

2S>;CHR*<12S> 

60 PRINT TRB<R)jCHR*<128>>CHR*( 12©>;CHR«< 12S>;CHR«< 128);CHR«< 128);CHRS< 128>jCHR« 

< 1 28 > ; CHR«< 1 28 > ^ CHR«< 128 > ; CHR«< 1 23 > ; CHR»< 1 23 > ; CHR*< 1 23 >; CHR»< 1 28 > ; T=T IMER = D I =D I 

-1 

70 PRINTG52."T D"; ^PRrHTe53,USINC"####'MNT<T/10>; 'PRINTe59.USING"####";DI P 

RINT(?510 

80 R»R+< RNDC 3 >-2 > 

90 IFR<0THENR=0 

100 IFR>13THENR=^18 

110 IFDI«0THEN6re 

120 POKE 1243+Z. 128 

130 C»PEEK< 1 31 2+e ) ' IFCOl 28GOSUB230 

140 R1«RND<12>-1 =R2*<<<RND<8)-l>*l6>+143>^P0K6l472+fll+ft/R2 

150 POKE1280+B.S 

160 2*B=e-S+<< JOYSTK<0>-30>/20> 

170 IFe<0THEN8^0 

180 IF8>31THENe='3l 

150 D= JOYSTK< 1 > '■ SOUNI>C/ 1 

200 FORN= 1 T0D*5 = HEXTN 

210 IF PEEK< 65280 >'»126THEN PLRY**Tl0V3ieCBC'* 

226 COTO60 

230 IF C^6THEH63e 

240 C-CC-127>/16^0N C GOSUe250. 340. 380.400. 

430. 540. 560. 590 ' RETURN 
250 PLRY"01L18RGe" PRINTS©. "BUMP- JOLT*' . . 

'*WRTCH OUT FOR POTHOLESf "; 'PRINTG480. ** " 

260 IF D>32 THEN P0T^P0T+lELSEP0T=P0T+3 

270 IF D<*32 THENDRMt.DRfl+3 

280 IF DRM*>100 THEN 660 

290 IFP0T«>6 THEN310 

300 FORH«1TO100:NEXTN RETURN 

310 POT-0 

320 PR I NT@0. '* A top ! KIDS SICK*S =PRINTi2430. " " ; 

330 FORM- 1 TO 1 000 ' NEXTN ' RETURN 

340 PRIHTe0."ROftD TflCKS". , "YOU'VE GOT fl PUNCTURE" 

350 IFSP«1 THEN650 

360 PRINT-stoPi 3- CHRNGE TYRE'V; =PRINTe480. " "j 

370 SP-1 FOR N-1TO1000' HEXTN ^RETURN 

380 PRINTS0. "WASHER EMPTY" .. "STOP TO CLERN WINOSCREEN'^ 

PRINTe480. " "; 
390 FOR N»l TO 1000^ NEXT H RETURN 

400 PRINTS©. "9UMP".. "YOU'VE HIT RN OBSTRUCTION. "i ^PR I NTe480^ *' 
410 FORM* I TO 100 = NEXTN 
420 DRf1'«DRM+10 IF DRM=^>100TH€N6€0 
430 IF D<32THEN470 
440 6='e+^RNt><5>-3> 
450 BP-BP+PIF eP>6THEN500 
460 RETURN 
470 B«S+<RNI>C9>-5> 
480 BP«eP+3'IF BP>6THEN500 
490 RETURN 

500 PRINT@0*"TYRE WORN OUT"; 'PRIMTe4S0. " ** ; 
510 FORN-1TO1000- NEXTN 
520 IFSP«^iTHEN650 
530 SP*-1= RETURN 

540 CLS0 PRINT(gl92. "HERO ON COLLISION", "YOU DIEO ";DI;'* MILES*'. "FROM YOUR DESTIN 
RTION" ! PLRY^Ol V31T2L4GGL8GGL4B*RRGGF+C*' 
550 FORN- 1 TO 1 000 ^ NEXTN ^ RUN 

^SB PRINT(S0. "YOU'VE KNOCKED SOMEBODY DOWN". "POLICE CRLLED" 'PLRY"VIL6T4FGV>FGV>FG 
V>FGV>FCV31FC" 

570 RRN»RND< 4 > ' I F RRN« >3THENPR I blT " YOU WERE LUCKY*' « FORN« 1 T056« ' NEXTN * PR I NT(F430 . " 
" ; = RETURN 

580 CLS0 PRINT@192."Y0U'VE BEEN RRRESTED" ■ "SPEND HOLIDRY IN JRIL" . "BETTER LUCK N 
EXT YERR ! " • PLRY"D3T1 0BflGFEDCO2T3eRGFeDCOlTieRGF£DC" « FORN- 1 TO 100 NFXTN = RUN 
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With Keith Brain's Dragon 
disaster game you can 
blithely relish all the 
catastrophes that plague 
the holiday motorist 
without even setting foot 
on the ferry. 

Christmas is traditionally the time when 
everyone starts to think about next year's 
summer holidays but not, perhaps> the 
pleasures of holiday motoring. This program 
will sharpen up your driving skills and remind 
you of the sad consequences of bad driving. 

As you are driving along a road which winds 
at random through the countryside you are 
confronted by various obstacles which have 
different consequences on the outcome of your 
journey. 

Your joystick allows you to steer to left and 
rightj accelerate and brake, whilst the fire 



button sounds the horn and may help you 
avoid a problem. With practice you will learn 
which obstacles must be avoided at all costs. 

Your elapsed time and the distance to your 
destination arc continuously displayed but can 
you get there before the ferry leaves? Did you 
remember to take those travel-sickness pills 
and check your tyres? Is it worth risking your 
driving licence when you already have two 
endorsements? How long must you wait for 
the traflic lights to change? 

Try it out on your spouse — or your parents 
— and you might even persuade them that the 
holiday money is better spent on a new com- 
puter for the kids* 

Here are some notes to explain the program 
construction and these will allow you to 
modify the program to include your own 
particular holiday terrors. Care must be taken 
when priming due to the automatic screen 
scroll on the Dragon. Remember to put the 
Print position back to where you want to print 
a new road section and that Poking docs not 



cause a Scroll. 

If you really 
cannot win then 
you can always 
change the values 
of the variables. 

Lines 10^0 
provide an introduction to the 
game and set the internal timer and distance to 
travel. Line 50 prints a blank road for you to 
start on. 

Line 60 prints a new road section at a 
random Tab on the screen, increments the 
timer, and decrements the distance left. 

Line 70 prints elapsed time and distance to 
travel in the top right-hand corner, then 
returns the print position to the bottom of the 
screen. 

Line 80 determines the random Tab for the 
next road section. Lines 90 and 100 check that 
the road will not overflow the screen. Line 1 10 
tests for the end of the journey. 

Line 120 Pokes black — 128 — into the 
current Print position to erase the car after 
each move. 

Line 130 checks for the colour of the next 
Print position and, if it is not blacky goes to the 
consequences subroutines. 

Line 140 Pokes random colours in random 
positions on to the next road section. Line 150 
Pokes the car on to the screen near the centre. 
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Line 160 stores the current Print 
position then updates it according to 
the left/right position of the joystick. 
Lines 170/180 stop the car 
leaving the screen. 

Line 190 checks 

the front/back 

position of the 

joystick 10 

determine 

speed. 




Line 200 is a 
"timing loop to change 
the speed. Line 210 checks 
for the horn. 
Line 220 loops back to draw the next 
road section and continues the journey. 

Line 230 checks if the car has left the road — 
note there are two identical greens with dif- 
ferent codes on the screen; a green produced 



by Printing — that is, a space — is 96 but a 
Poked green is 143. 

Line 240 checks for other colours and goes 
10 various subroutines. 

Line 250 is the pothole subroutine. Each 
consequence subroutine ends by returning the 
Print position to start of bottom line before the 
new road is Printed. 

Line 260 increments Pot — the number of 

holes hit — according to speed. Line 270 

increments Dam — damage — if speed is high. 

Line 280 checks for excess damage. Line 290 

checks for excess potholes. Line 300 gives a 

time penalty. Line 310 resets Pot. Line 320 

covers the consequences of excess Pots. 

Line 330 is another time 

penalty line. Line 340, the 

puncture subroutine. Line 350 

checks for a previous 

puncture. 

Line 360, stop to 

change wheel. Line 370 

records the SP — spare — 

used: time penalty. Line 380 is 

the washer subroutine. 

Line 390 is another time penalty. 

Line 400 is the bump subroutine and 

line 410 is the time penalty. 

Line 420 contains the damage subroutine: it 
checks for excess Dam. Line 430 checks speed. 
Line 440 produces a random skid across the 
road. Line 450 increments BP — bumps — 
and checks for excess. 

Line 460 returns to the road. Line 470 gives 
a bigger skid at high speed: line 480, a bigger 
BP increment at higher speed: check for 
excess. Line 490 returns to road. 
Line 500, tyre worn out. Line 510, another 



time penalty line. Line 520 checks if the spare 
tyre has been used. Line 530 records that a 
spare tyre has been used. Line 540 is the 
collison subroutine — always fatal. 

Line 550 starts new game. Line 560, acci* 
dent subroutine: police called. Line 570, 
random chance of getting off. Line 580 
signifies arrest, and starts a new game. 

Line 590 is the traffic lights subroutine. 
Line 600, the random time for wailing on a 
red light. Line 610, amber traffic light. Line 
620, green traffic light. 

Line 630 is the crash subroutine; it 
increments Dam and checks for excess. Line 
640 is the time penalty. Line 650, if the spare 
tyre has already been used, gives the distance 
covered before end. 

Line 660 is the fall-apart subroutine and 
gives distance to walk home. Line 670 checks 
for time when the end of road has been 
reached. Line 680 if not excess^ then 
congratulations. Line 690, new game. Line 
700, the consequences of running out of time. 
Line 710, new game. 

For those without joysticks, insert 
1 D = t0 
and alter lines 160, 190 and 200 to 
160 Z = B:BA$ iNKEY$: IF BA$"" THEN 170 
ELSE8A=ASCtBA$): 
B-B + ({BA = 8)-(BA = 9I1 
190 SOUND ai:D-D + (10*(tBA = 94) 

-(BA = 10))>:FOR N - 1 TO D*5: NEXT N 
200 IF BA- 32 THEN PLAY"L4T10V31BCBC": 
BA-0:GOTO60 

The left and right cursor keys will now 
move you left and right, and the up and down 
cursors accelerate and brake. The space bar is 
the horn. | 



590 PRIHTi?0."TRflFFIC: LIGHTS^' 

600 PRIHT^'RED^* = FORNIX T0< RND< 200© >+500 '? ^ NEXTN 

610 PRIHTe32.. "fiMBER"=FOR H=^1TO500^NEXTH 

620 PRINTe32.. "GREEN" ^PRINTi24S0." "j^FOR N=^1TO500 = NE;«;TH = RETURN 

630 PLflY"OlL20CDDT>CDDDT<CCD" ^PRINTS©.. "CRASH"; ^PRINTe480." "; = DRM=DnM+20 ^F DBM* 

>100 THEN660 



640 FOR N=1TO100 
650 FnRN==4TO1000 



^ NEXTN : RETURN 

'- NEXTN ^ CLS? ■' PLflY"O5T50LlB-fi-fB-fl+B-fl+B-Fl+B-R+B-fi+B-"fl+B-fl+" ^ PRINTS 
192. "YOU HRVE RUN OUT OF TYRES". "YOU CRN GO NO FURTHER". "YOU RRE STUCK ";DI;" MI 
LES"."FROM YOUR DESTINRTION" ^ FOR N=1TO5000 ^ NEXTN ^ RUN 

66Q CLS4^ PR I NTS 192. "YOUR CRR HftS FRLLEN RPRRT".C500-DI ); " MILES TO WRLK HOME"^PL 
RY"04V31T155BRGFEDC03BRGFEDC02BRGFEDC01BfiGFEDCT2LlC" = FORN=lTO10e0 -• NEXTN = RUN 
670 IF T>i000 THEN 700FORN=0TOS ^CLSN ^ FORM«=1TO300^ NEXTM = NEXTN 

680 PRINTi2200."CONGRRTULftTIONS". "YOU'VE RERCHED YOUR DESTINRTION IN "^Tj" MINUTE 
S" 

690 PLRY"02T5CCCEEEGGGL103C" ^ FORN=^1TO500 = NEXTN ■- RUN 

700 CLS4=PRINTei92."Y0U DIDN'T MRKE IT ON TIME". "YOU MISSED THE BORT"."CflMP ON T 
HE DOCKSIDE". "BETTER LUCK NEXT YERR I " 

710 PLRY"O5T100BRGFEDCO4T<BRGFEDCO3T<BRGFEDCO2T<BRGFEDCO1T<BRGFEDT1L1C"*FORN=1TO 
1 000: NEXTN = RUN 
720 PLRY " GGL6GGL4B-RRGGF+G " 
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our hand$ will sweat.Your heart 
Yourbxygen might run out. And you're still 





T 



' K 



I 



o 






will beat faster. 

only sitting in an armchair. 

5- HF^ ^m^^ v>yi->>ftii III ■■III 



At seventy fathoms the only light 
comes from your Sonar, steadily tracking 
the advancing enemy fleet. 

Suddenly they're above, dropping 
depth charges. You could dive. But how 
close is the sea bed? You could attack. But 
how many torpedos are left? And your 
oxygen. Isn't it dangerously low? 
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CiTtfid|t*> 3 t(^««n itwk)««' nup^ionw 
J<v3 p«f itc«po. 4 «* ill l«v«ti C4MroH' 

CompAU B*«riii(. 0«p<h Givf «<. 
B4TTer>Chir£*.0 trc'fi • Hydro^ttoM / 
Cnfine Ncrw AWtudc. Owl D*vth 



Submarine Commander' is one of 21 
challenging new home computer games 
from THORN EMI. for use with Atari 
400/800orCommodoreVIC20.Likeour 
'Jumbo Jet Pilot* it's more a real-life 
simulator than a game. 

But our programsaren'tall workand 
no play 'River Rescue! 'Kickback' and 
'Soccer* are all-action games. 'Pool' and 
'Darts' will suit armchair sportsmen. 

And whilst budding Beethovens play 
the 'VIC Music Composer,' would-be 
Chancellors can work on their budgets 
with 'Home Financial Management We 
also have educational puzzles for children 
that will puzzle adults at higher skill levels. 

Butthere'sone simple idea behind all 
ourtitles.They'redesignedforplayerswho 
expect more of a challenge from a video 
game than creatures from 
outer-space can provide. Now, 
are you sitting comfortably? 

The woricRs greatest TV games. 



^■i!»'^'J"^^' 



DOS 







PROGRAMS FOR ATARI 400/800 [Tf*dem#fk d» Atif i Irtc except *f»ef eirtdfccittd). 
^PROGRAMS FOR OOWMCOOf^ VK 20 (TrMtemirh of OMnmodor* ktmnmi&na^. 

Available from all branches of Laskys 

(NationwideX Micrq C at Curry s, and all other 

leading Computer software outlets. 



Seize power in your own 
banana republic with Boylen 
and Harvey's game of 
subversion for the Sharp. 

El siiarfiro is an independent country 
situated somewhere in the Caribbean. The 
capita!, Diaz, is the only city. 

The country is run by an evil diaator, Dr 
Emmanuel Jesus Ratok who runs the country 
for his own benefit, Ratok grows richer and 
the country grows even poorer. 

He rules with a fist of iron in a glove of steel; 
all opposition is crushed by his sadistic army 
and police. 

As leader of the newly-formed El Sharpiro 
Liberation Organisation — ELO — you have 
vowed to rid your homeland of this evil dictator 
and hold free eleaions for the first time ever. 

As Dr Ratok has made himself president for 
life the only way to get rid of him is to stage a 
coup and depose him. To do this you must 
capture the army barracks and get a bazooka to 
knock out the only tank that guards his palace. 
To capture the barracks you must have auto- 
matic weapons and enough men to use them. 
The only place with the number of weapons 
you need is the police station. You must liberate 
the freedom fighters languishing in the state 
jail to get the number of men you need. 

You can also capnirc the TV station and the 
bank. Until you capture the bank the president 
can use its funds to hire mercenaries. All these 
buildings are ringed by guard towers and it is 
very risky to attack the building without 
destroying its guard tower first. 

To destroy the guard towers you need to 
buy some dynamite from your, friendly, rich 
dealer in death and destruction, Adam 
Khagosshi. 

The towers are randomly numbered and, 
with luck, you may just get a quick look at a 
secret map with locations on it. It may help 
you get some of your men out of prison if you 
have a boat. You can also free some of your 
captured lieutenants who arc held in the lop- 
securiiy wing by buying a helicopter if you can 
afibrd it. If you attempt an escape by sea a 
rope may come in handy. 

Kidnapping is another way to free your 
friends and increases the fighting fund. If your 
popularity, U.S. backing, ELO membership or 
number of lieutenants fall below one your 
coup d'etat has failed. 

The opposition consists of: Dr Ratok — the 
president; General Jung — the chief of staff; 
Li I^pidus — chief interrogator; and Sgt 
Sadoul — the executioner. There may be other 
characters that may become involved — they 
may help you or they may help the enemy. 

ELO membership is restricted to a maxi- 
mum of 300 until you liberate your men from 
prison. You may not have more than 20 lieut- 
enants. The maximum number of safe houses 
is 30. You may purchase hand-guns and rifles, 
but the minimum order is 300 — in order to 
get your discount. These will increase your 
attacking power. You may not visit the same 
location twice in a row — bad for security. 

You and your men face a powerful and ever- 
vigilant enemy, the fight will be long and hard 
with little chance of success. We, the people, 
wish you luck. 




The 


main variab/es. 


BZ 


Bazooka 


BA 


Bank 


BT 


Boat 


DT 


Dynamite 


DY 


RND. Price of dynamite 


EL 


ELO membership 


ES 


Enemy strength 


FA 


Failure flag 


FO 


Food 


GA 


Prision guards 


GB 


Gold bars 


HA 


RND. Price of hand-guns 


HO 


Helicopter damage 


HE 


Helicopter 


HS 


Hostages 


JP 


Jeep 


LO 


Location 


PH 


Police station 


PL 


Police numbers 



PR Prison 

PS Popular support 

MP Map 

MO Input move 

MY ELO fighting fund 

MV Number of moves taken 

NL Number of lieutenants 

NS Number of safe houses 

NX Saves number of last move 

R! RND. Price of rifles 

RD Radio station 

RP Number of ropes 

RS Ransom 

TK Tank 

TV TV station 

UP United States friendship 

VR Video recorders 

Y Poke to screen 

Z Tabset then variable used to Poke 
screen address — introduction 
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AES SPECIAL 

)UP D'EW 



rj r r^^ 



T/7-n. 




61 PftlNIiWlNV 


No p Ljr t-^ D'iit«n«rit«# 


"ifO. 


62 FRlNTjPf*lNT- 


Fiohtto^ fundi 


"irtY:" L^li#r« 


63 PRlNTiPftUlT* 


No. Co* %^iv Hcxi«»«i 


-|N3 


tft PR IfJTsRft INT- 


TvP» of W«ikpon«i 


•iTKtCWJ 



1 X»?7.248iZ«7:RRIKT'*BiaasaaEI8a*' 

2 PftlNTTAbl/)!* 

3 PRINTTAbtZ)!* 

4 PftlNTTAbilJ J- 
3 PRINTTAB<I»|* 

6 PRINTTABtZ);* 

7 PftINTTAB<Z>i* 



iMIilUl 



rooQoooo 



r0#tti*llO5OCK>jNt)CTji*OlY-5e6iCiOSUE*l9 

9 Y-370te09iU&l**;l-67sV*r.7uGiJ&J»lV 

10 Z-0tV-3aSi60SU©:9tY-i5e4iG0SU©I9 

11 Y»37is60SUei9!Y»3a5sljOS:iif|9 

12 Y*362i0O5UBl9:Z*67:¥-r76tQOSU»l9 

13 Z-Oj y-301 ieObU»l9i Z»67i V»375tG0SU6l9 

14 Z'"0:Y*'J80:00SU»l9;2*6/iV''574iGO&uei9 

13 2*aiY*379!G0SU&lV! ^•6/i y«37::sGOSUB19:¥«372*0OStJi*19 

t& r-74*V«37et0OSU»l'»!2-67: Y-3?'?*G0SUtl9 

17 Z*74iY-:577jOOSUBi^iZ-6/iY-370iCiOSlllil9 

le rN74iY»S76tGOS4iBi9:Z-67:Y*277s0OdUf l9iG0T02^ 

50 FCft2-irOlOOO:NEKTtPft!Nr-B- 

21 Z*«7liY*290i60StJIf.'4t Y»249*GastJ&34iy*240iGOStA34tOOSUfr34 

22 V«24dsOO9UC'34i0O$U|(r>4r Y-247zC9(^aJIr34i Y»28<»tOC)SUBS4 

23 Y»J2AjOOSUB34s Y«36gs GC&UB34i Y-406I 0OSU&J4t y-44&tGOSU8S4 

24 y •4H 7 1 O0SUe34 1 V-4d8i OOSUB 54 1 Y«4B9 1 00S0&34 1 V-4S0 J 0OSUft34 

25 V*493i OOSt*»34 1 V-496] 0060634 1 V*497 s GOSUB 54 : y*450* 0OKI»34 

26 y-4]e;QO&U#34iy-378iGOSUB54:Y«337£aaStlB34tY«3r*^;GOSU634 

27 V»i55j00SUB34;V-374;©0Safi34|V»374iG0SU&34iy«414j6OSW34 
20 Y-454*&aSW&34ty-342s60SU634iY*r^2i<K«U>34|Y»422»eOSUB34 

29 Y-4621 GOStJ&34: V-503tGGSU834t Y-fXi4 : OOSU&34 : Y«304t 50SU&34 

30 y«3<«iGOSIJB34ty"466;0OS<JB34: v-41<iiG0t>UB34i V-386!aOSU&34 

3 1 Y-346 1 QOSU834 1 V "S 1 : 00SUB34 : Y-4 70 1 G0SUB34 ; Y«430i G0SUB34 

32 y-390s0OSUB34ty3SOiG0SUB34tY«3Slt0O9uB34tY«352?(j03UB34 

33 Y-393« G0SUB34 1 Y ••432 1 aOSUB34 1 Y«*43 1 1 &OSUB34 1 (S0T035 

34 PC»^£<X*Y>.I:rErt»07i«USlC-Cftl":HtfUfcK 

35 pftiNT'oooaoBoaomnmBa r^- r^ -tr iwa -w— 

36 PRINT ^ I I Iv • 1^ H" 

37 PRINT- ^^ ^ f4 ■ I ■» 

39 D€F rNA<X>-l + tNT(RfJD(4>tX> 

40 Dim:«<2)*I>fl2Mf0ffA-lTU2iHtADL«<A)iftCADDf (A»tNEXT 

41 Oi«Ht(4>»F0RA-iTO4sR€A0«f (A):NE)lT 

42 DiniN*(4>*TM«14>:F0flA«lTa4tf<&A[>lN«<Alil%EADTW«tA>iNexT 

43 Dt»lTRM3).PT(l3)pI(l3»tF0RA-lTOt3iTRCA>»nNCXTiPOfiA-imi3 

44 B«#^NA(t3>iIFPT(e}>OTFE}444 

45 PT<B»-AtNeXT 

46 DIrtSH<3O>:F0«Z*»lT0lOi«3-l0 

47 HD-FMA<30) ; IFSHCM0>-1TME«47 

48 SH1H0)«t:N€xr?:DIIlTNa3» 

49 0lMAn«l5) :F0RE«lTt>SiR£AI>Att»(CJ:NCxrEtm-"YourS»4n *ittEf*Your Hen li«v« 
5^ «-IiPa-ti0iEL-100if4.-l5iHY-lO0USUF*40sES*2OOOjPt.-lO00iMV-OtTK»li0A*'3D0 

51 PRINT «a'*tF0RA-0T02 

52 pf^tNT-oQ tmmmmmmmmmmmmm * 

53 PRINT ^ M «" 

54 PRINT* M w»»»i» IT' 

55 PRINT- tJ «•■ 

56 P#%INT* t<-fAt<*ftt ■ 1 1 1 litawr t FOftB*OT0200i NEXTB 

57 PRINT -OIJDaClUJClUXCSCCCC^IJCCSb I ATUS-'iFOftC-OTOiOOiNEXTCiNEXTAt PR INT "OOO"* 
5G PRIHT^EU.3.Frirftd»hit>! "lUFi-X" 

59 PRINT iPRINT-SE.L.Q. FOf^Ctfst -jEL 

60 PftlNfiPRlNT" P&PulAr S^jAOOf^t: "iPSt^X- 



65 FQRA»OTO700OtN£XT 

66 IF CNLv I J *• tCL.'. 1 1 ♦ <PS< 1 ) * tUF< 1 1 TM6^f747 

67 rFceT-0Jt<eL>3OO>THENeL-300 

68 !Fes<:0TH£N£3»0 

69 lFUFM0OTMENUF"li«> 

70 IFPl-IOTtCNFL-O 

71 irPS>iOOTHEM>S»lOO 

72 IFML>20TMi:.NrJL*20 

73 PRtNT>^xfi tttittititit»»iaa« 



74 PftlNT^ 

75 PRINT" 

76 PRINT*- 

77 PRINT" 

78 PRINT -0 



St«tuil 
7^ HRlNT-CC3}Cl*ari* 
SO PRINT" (5» i^u«r9 

81 PflINT- <7* Police StAtiCkfi 

82 PffINT- {9* ►rimon 

83 FfJINT- (11) B«rr«cl,« 



f< IT 

■I "^', ^ tr 

\\ M" 

>>fetl^t»*tlttlf tltitttr tr^lNT-aOStOI Map- 



(2J ahctCoS' 
*4) H«rbOi^a- 
46» r.V. 81^1 lena* 
181 Hot^lQ" 
tttO ChurchS- 
tl2) PAlocroCtl*'tGOSUB47l 

84 INPUT NOiIF<MO^X>»(riO>l>THENPflINTm:"ha» jumt: d»«n thero* i [iQr084 

85 lFf^O0THEN472 

86 lFf^-jT>Cl*5l 

87 N)(»HOf MV-MV* I \ lFM0*2rHEN99 

88 irt^-3TMENn7 

89 tFnO-4THENl34 

90 IFHO-5THEN1S7 

91 irM06TH€N17S 

92 IFf*0»7TM©l2l6 

93 lFNO©THeN2S3 

94 IFP)0-9T»«H280 
93 IF«CMlOTHeN324 

96 lFrO'-l]T»CN33a 

97 IFMO*12TNEN370 

98 PRtNT-rr#»*% th» riar»l D^itton EL'OUM&O* « **'iOOTO»4 

99 GOSUb<^36*A«FNAt6i>0NA60T0i02, t04. 107, 111, 112 

00 1 F TV-OT WN0OaU»424 1 PS^PS-FHA < ft) ♦Jt O0TO396 

01 68701 It 

02 9-lNT((fNA«3>tP8)/10liPR!NT3;"'Oi«« Rvcruils awk to .Inin tHO E.,L.O.** 

03 EL»EL*3i60T0396 

04 a-FNA<4O>:QOSliB8O0sPRlNTKE«i"b»«i AAt«fth»4 bv tH* Amu" rEL*EL^S 

05 G0T0396 

06 3-FNA(lO» 

07 IFFO>OTHefIPRmr"Votir Pvoatu tii v» FocxJ to vt\m PAor^sP8»PS*8iSOTailO 

08 PRINT" Truf F*€ml«r Ar» not too chuffed that Yoa H«v«n*t PROUOMT *nv FOOD* 

09 P8»PS-SiGOT0396 

10 rQi«F0-liG0TO396 

11 S*FNA{l4>rPfilNT- (Vt* o# Your n^t\ Root* A U.S. Rc-Fortor" jUF-ur-^3iOOT0396 

12 IFTRtl3)*OlMEN99 

13 PRlNl"Your True I. i« S9«rcti«d on thp l^rico^" i V*FNAC21 

14 rFY-|TMENPRmT-Tfi*« Couldr>'t F»nd Af\ ELEPHANT - s GOTO 3 96 

15 If*^0>OTHEI#>R:NT-The^* Con*i«:*t© Yow- Food'* iF0*O3CX)T 0396 

16 PR I NT "They Arr*.^' irn? Dri v#r«- teL«EL-3iOOT0396 

17 GOSUEi6dO»A*F^ 10122^123 

18 K-FNA(7>tlF(f. . 4iES>BA*rMENPRlNT-Th» B«nb ha« Bma RCCA*»TUftEI>-ik»9 

19 IFK*9TMeNet,*£^ ...i . ..-v*:00T0396 

20 IFK>5TH€NPR INT" You've Bfr«f> Givert 8o«e C««h*lHV*tHY*Ff4AC4> iPSiGOT0396 

21 PR I NT«* I -Still c*fi*t Qvt * 1 OAn" : O0TO596 

22 C10T0797 

23 S-INT(£SV6)i£lrt-* Soldief-«^i80SUf'466 

24 IFA*«»''N"THr%"«*' 

25 LO-BAiN«-V; -nt <':RSoOirfS«FNA < 12001 tn«FNACSl iT«l0 

26 aOSUB39r<; -if^A—>!aaT0?96 

27 IFAC-2TH: , ; 3010396 

20 IfAC»lTHE?«**,vi;r..*HV»rtSiGOT0396 

29 lFAC-3THiNeS-£S-St©OTQ396 

30 IFAC'-4Tt«N396 

31 IF AC«5THef*t^iS 

32 PRINT-Th*v T*ke-t«i- Ooll4r«,Yqii Gef |H8 

33 WY-«Y*«S-«1 0OTO396 

34 &0SU&556 

35 A-FNAt6) sONAGOTOlSl , 143. 143, 1S2. 154 

36 t>FNAt7> 

37 lF«K<4)i<gt>10l tC (TII(l31-l>♦CTR(t2l-l**T^CK139 

38 GOTO I 40 

39 OOSUBdOOiP^INTrtt I*- DIDN'T Sot Past Tr>e Toner ** i NL'NL- 1 1 C0T0396 

40 IFK>5THeNPft INT -You've 9otCA Contrtbatlon**:HVi-^Yi^FNA(4> tPStG0TO396 

41 IF {K»l>i<RO»0»THeNPRlNT-Yov»r M*nm Found A Cr*te of R»diOft-*;ft&*l :0OTO396 

42 PR I NT -Water Uoo> * 0»rtv''jCOT0396 

43 IFTV-onCNe0SU»424jG0T0396 

44 0OTO135 

45 IF©0-lTH£Nt55 

46 PRlNTntt*3e«s A Motor Boat At The Ouaw" 

47 PRINT* Would tou like to BORROW it "*-:GOSUa468 

48 1FA»--N''T«.N396 

49 fi-FNA<6}t IFS.2THEIIPRINT-'eNice Boat You've vot thvre'tBO*! iOOT0396 

50 PftlNT-OfiUnfortunatlw -;M»; -forgot he CAN' TBSS33SWlH-«Fi.-NL-lsGOT0396 

51 50T0434 

52 IFTRtl2>-lTMENQ0T0797 

53 PR I NT* Not Much Ooi h-g - T GOT03V6 

54 PRlNTri»s-i« Shot *t " i GOSUSSOOt A-FNA f 2> 

55 lFA»lTMtNPRlNr* THEY niSS£&*':GO70396 

36 lFA-2THeNPRlNT" 6000 a43T Un*ortunatlv*!Nt»Nt-liaOT0396 
57 GOSU870O 

38 A*FNAc5>:0KA(3OTOI71, 159, 160, 168. 172 

39 HO-FNA<FS/-»> x IF {SH(Ha}««0) t (P8>55> THEMSH(H0>«lteiDT0l67 

60 LO»*-The Square" 

61 P#%lNTLO«r" ha» been 3URROONDED bv Trooi»s-|QOSUB©0> 

62 PRINTlt«i 'Huvt GoCto A SAf» HoMse" 

63 PRlNT«Choo«e FrO« l~30*'sG0SUB47li INPUTHO 

64 lF(HO'.0)*(HO>30IT^€NPftiKT-I realise lllit^racv l» co««»on here Bll7-tOOTOl43 

65 IFSHIHO>-OTHCNP«JNT-The Houfte a« Beeo BeTRAVED''tNL*Nl.-liG0T0396 

66 PRINT- PHEW That .vas Clofte' i G0T0396 

67 PRlNT'CYou have GAINED A Safe House" tNSwNS^l iGOTa396 

68 IF<W*l»l(HD«l}rHENPR|NT^A Bok of Halicoptar SAaftfs hav» Fat lefY't80TOl70 

69 GOT0158 

70 PR I NT -off the Back of A L or rv- NUDGE » NUOOE '- !H0*0i00T0396 

71 OOT0434 

72 PRINTH«,-Heete A Shadv Looking Tradr^* 

73 IF tFO >0 » ♦ (RD* 1 > * < VR« I J * (GB-1 ) ♦ « JP- 1 > Tl*N435 

74 PRiNT'CCMho me Us ht« »o*e DIRTY Po«tcard»" )GOT0396 

75 G0SUBSl9£A«FNAf5) lONAGOTOlOS, 191, 194, 197 

76 K»FNA(7} 

77 lFITV>0)*(K<3>i«Pl.>TV>THENPRlNT"The T.V. Station a* Been fteCAPTUWD-:K-9 
70 IFK-9THeNeL-EL-'TViTV-OieOT0396 

79 lFK>5TMeNPRl NT "You've ©••« oivan A Contrt butlOo-:MyiiNY*FNAf4> tf*Si00TQ396 

80 IFtK«*lli(VK«<»THEHPRIHT»ft;*Finds Som* VIDEO fi£COR0CRS*i VR»li(3OT0396 
61 PRIMIM*: "rj.*!* « port inCWATOh. STFcttr ':b,ji C.*V£* 

O:: n« INT -. P|./ 4 * : ens- - F-uJ » ce** ; 3DSU^466 

83 IFA»"-N-1HENG0T0396 

04 LD-rViK-4;LTt»" T. V, St at ior»-iRS^0iP'*l-NA<3>-»'l !rt«FNAl5J ! T»4 

85 aOGUB398t lFl'A«ilTHENFA«»O:G0T0396 

86 iFAC^;'TMENPt-Pl--SiG0T0396 

87 IFAC*lTMEHTV*riPS«»lO0iGOT0396 

88 IFAC»31H£NPI.»PL-S:OOT0396 

89 jFAC-:>iKtN»'MlMT-me PoUc^ T,*l,e''iH|» £4ieh and You Broadca«t*iPS-#^*> 

90 Hy»Hy-HiSi6010r.9f» 

91 y«fHA(2)tPRlNTH«t hatt Been SHOT bv ^ardb*^r60SU»600 

92 IFcY*l>T(TR(3J»l>*irft(4)»l>TNENP*tINT*Stone D€AO' 'iNL-M -I iG0rtl/.*^6 

93 PRINT 'Only Min<»ed hi «i" 1 0070396 

94 S«FNAt2) iPRlNTntf-km Shot at bv Sold*er«''sOOSUB8C»0 

95 IFS-lTHENPRINT-CTHifvCCoi»ldnH Wx% A BUe*'iC0T0396 

(continued on next page/ 
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I9h Pl*lNT'•CT^*t• On* L»*«~ror Dinner ''«NL»Nl-1iSOT0396 
IVT ^niHTnti'Hmmtm a Cov«rn»«nt Contact "; I PNSXiTlCN 199 

198 PRrNT-mo S«v« So«« RUDt^ THin^* At^out V0u«iCCT03t6 

199 PRINT -Do voy m «h to Ench^nw Host#«««" 

2ai I^A1--N*'TI«N39A 

202 rt-FNftt200H-20© 

203 irLL>OT»«NN»-" I.T.L«#^idii»-'*9*li(K>SU»23 

204 IFY*lTHEM.L-0tl1V-HY«Hi»f3*HS*ltNL*NL«SStC3OTa39A 
203 IFCL>OtHEWN*«'' Cai>c.i* f^M>*iS*2»N«Hi?iaOSU£Cl6 
20* I F V- 1 THENCI.-OI MV-HV*H! HS«HS- 1 1 NL-NL tSS i OCTOSyA 

206 J FY* I THENgJ«>Oi If Y-HY^^i HS*KS- 1 ? NL'HL *SSi G0T0396 

209 00T0396 

210 SS^rNftcsi^ttP^fNT- Tne Govvv-niient aff*r« to «tfll««««^:S3 

212 PR I NT -Do Yoo rxc0«it- 

213 0O$tJft4«JI 

214 lFA»«-Y*tHeNY-l;ftCTU;w 
213 Y*0:R£TgRN 

2t& OOSmiAAlt A-Ff#^(6MONAGOTQ224,239, 241,2St«232 

217 K*KtM(7) 

210 1FfPH>0>*4K<3>«<E3>PH>THCP#1ltNT-tt>a PoUc* Station as B««n RCT^^(lN»iK-# 

219 |FK»^nnie»«L-CU-PHjPM-Oi0OTO39A 

220 tFK>Sn«NPftlMT'*Vow'v» 9mmn Otvsn A CcntiriOitt lon''ilfY»Mr*FMAl4> iPSf OOTt3i3^6 

221 IF<K«2)»IK-3)TMCN377 

222 IFlK«l>tlQ&-<»T»Cr«^mT*YoM'v« lik^uiriKl A GOLD Stf)l%'*i0fi«l;GOTO396 

223 PRlNTrt»|-i» Oiv»n A Slonod Fhoto ot tn© Fcx>tb«U T««ft-:aOr0396 

224 S-PLiEH»-- fc»lic«'*:0CCU»46^ 
223 lFA»-''M'TMeN39& 

22* LO*FMiN-4:L7»**' ToUce St«tle)o"iRS*l3 T-9:M»FNA<500> 
227 003U|l39tl» tFFA«>lTHENFA-OtGOTO?96 
220 IFAC-2THeNPt- Pl-SiGOT0396 

229 IFAC-jTHCNfH-ItP^L-OiPftlNT-Ypu MOM h*ve Auto«4tlc ««»«i>9n«^i>C4i0QtO3?& 

230 trAC-3T>CHPL-PL-SiOOT0396 

2^1 IF(AC-4^i(CL-O}Tft4f:t«-*FNA(3M0(lt0236 

232 IFM:-4TtCN323 

233 IFAC*3n«HV«FNA<2> 

234 IFY-LTMEM^INT'BThv ft«i>lv \m Hot Prlntati I**' 1 0070^96 

233 PRINT- f 11 l«Av« « evil fJewr (!M»»ti for^itlt ''tfoll««'*'*my*HY-KtNL-tlL*2tGOT0:$9& 
23* OFNA<2):lFD-|TMENpRlNT*Y£Xjr Att»«»t FAtLEO #fi<» Voc» Loftt *iC| *M«^- 

237 lF0-lTMCNCi.-tL-ClGOTO396 

238 PftlNT-Y*Ki K»v» CAPTURED C**»t U«r 8r>«n -tCU-2tH&-HS«*l ;60T0396 

239 PRINT" You 'v« Lt6ERAT£o Sew* FmmI SuppI t»«* tPRlNT'Fr'eA tHm ritet^oAs* 

240 FO^O* 1 1 0OTO396 

34t J*FNA<6li]F{a-3>t(M>l>TMeP^f4lNT'*Your ATA* Stors i« KCKJftD^'ilC*! tnOT039* 

242 IF(TR(l3»-imj-4*TMClSi230 

243 tF{J-lliC0T>01THCNPRtNT''your Dvn«Ait» H«« Bd^vi Oi w:a^«r*d* tO^«i>iQOT0596 

244 [F{J-2)t<H0-t>Tl«l«>ftIMT-'you*' Oiv*n So«* Oioppor Sp«r««*iHO-Oi C0TIO9* 
243 PRlNrit«{*ltt ftvco9ni««d *nd Runs for A S««p Hciaft«"i008UlildOI 

24* PRINT-Uhlch One ^Cl-30) '*iGOS«IB47l 

247 tNPOTA: lF<A<0l«4A>3O}TMENPIlINT"Trv a9«in SrUPCD?" 

24a ir$H<AI«lTMeNPRINT'NO SMCAT 'i GOr039* 

249 PRINT- tr WASN'T VERY SAFC-; NL«NL- 1 tG0T0396 

250 PRIHT-TI»» Briti9m TOM«r K«ft e««n AH^na^flCd": TR( t3t-0) TN< 13^ «HVl(iOT0'39* 

231 IFTRC1OI-1TMEN00T0797 

232 0OTO377 

233 006L«S03iA<^NA<SH8»FtMao«liri#lO0 

234 0NAeOTO23e,274,276.277 

233 PRII*TiPRjNTMft-i» C<*fit#ct«d by-|C»*FMA<2» ) 

25* PRlNT"&CC(ThP N»l 1 KncMm C*].A Aocnt)** 

25? PR r NT "O^iocaivffft Hti» -;Dj- Doll*ro in A-tM»<FNA*4* > i t1Y-ffY*|i|G0T039* 

23a PRtNTtH<tNrt1tt-'i« Cont*ct«d bv> | Dt (FNA<2> > I * Mtio ' I H*FNA 1 30O » *30 

23^ PRINT-'SSOf «*«'■ to S*l 1 Info^P^ttoo iof-mt" Oolta^u Hi U Vou MiY >"• 

2*0 Ifn>t1YTlC^NPRlNT*H* Mdnt tak* 1 .0»i;«"tG0TO:^9* 

2*1 GOSll84*8i lFA»«i"N-THeK396 

2*2 MYi»«1Y*t1:MH^NA44>lPRlNTlKt (Nil IF {M-l> * (N*2> ri^N2*4 

2*3 PRINT-Not A cot o* P«o^l» KnoM Tn«t-s00T039* 

2*4 PRtNT-Would You lll^p to Try A Kidn^p- 

2*3 G0StiB4*8 

2** IFA«--N-'TlCK39* 

267 3F(N-l>t<0J>O)TKeN273 

2*8 IF(N-2M<CL^O»TMEN273 

2*9 V.-FWK2*: IFV«ITIO*>RIKT-Yow'vi? ttot Hin-iGOTi|27l 

270 FRlNT''0oo<} Trsf.BAD ^ISULT'*jNt^>NL -1160^0^9* 

271 iFN«LTHEN6J»liHS-H3*l:0OTO39* 

272 IFM*2THCNCk-liH*-MS»ii60ro39* 

273 PRINT -It ^m^^n «on4rorr«« li««t you to It'lSOTO::?* 

274 lFTR<l3>-lTMeN0OTQ797 

273 PRINT-Nicp Hotvl Thl«-iGaT039* 

27* GOSUe©OOtPRlNTftt;-i« SHOT bw POLICE -*tNL-NL-l±@ar039* 

277 IF{BA<'O>i<£3<20OO>TN£N279 

276 liOT027S 

279 PRlNT-Or,R*tok« ju«t ryitm4 «oao «crcffnr»^''feS*€S^»FNA<200a>irsy 1001039* 

2»a 0OSU8S97iA-'FNA{3»:QNAQOTO2«7.]M.306 

281 K«FMA(7} 

282 IF<PR>0)iCr<3}tlES>PR)TH£KPRINT-Th« Prison h»% Pmmti ReOV»Tl«c£D-E»:»9 

283 IFK*9TMeNEL-eL-PRiPR«Ct:GOT039* 

294 lFK>5TlCl^f<lNT"Vou*v» Saus^lvd in SoMe Food-'iPS-PS^FlWi 13) t<Kir03V* 
283 IFK<*TKNPRfNrH«:*n«ft Got Evidence *f Tortiir»*'tuF-»*^*Ffc!ACl2> iO0TO39* 
20* PRINT- I llkp th«9« N«Q-0othic Out tdinos*:QOT039* 

287 PRINT'Do YOU *t%uH to Atte«iPt A R««eu«t " 

288 PRfNT-fiU>nKt 0»*"»P**mT-a(2lBI»v Air-jPftlNT-etS) Ko W*^ " 

289 f3eTAjIF*A<n*<A>3»TMES289 

290 d-FMA(4l I jrA*3T>CN** 

29t IF«A-2MMHe«0»>fK&-l>)THiNPRlNT'C^^« PlApptno i« Tir inv Mor'l ": 00103*9* 

2^ IF<A»l>I<eQ-0»THC»^RlNT''CTh« SHARKS l:njOM*d thp n«*l «sNU«i«.- 1 iGOT039* 

2^ IF (A»l ) »<ftP-0) f <9:2J T^MyL**C-liliOT030S 

294 IF4A-l>t4S>2>T»iCr^f<INmft-'Sc«J«ti tr» Cli##i* sna nescu«d*i(fOia;02 

2V5 SS«FNA(l3>«5i U (A-l)«(S-l>TN&NPRlNTH«t-K«« Rascuod-tSSi * Co«r«d*S- 

29* IF4A«nt4S-nTh£rieL«EL«5SiQOT0394> 

297 IF(A-UtiS>l> fH£NPRlNTn«t "MBtt C*u9lit Ott rh# (ip^ch 'tiOOTOSOl 

298 SS»FNA<2»<^ltirA«2TH€HPR}NTSSr Lt«%Jt»n*nt» h*Vf? iMrih^ RpscijPd*-|t<t.-NI.«S3i 

299 S«FNA<7>tIFS>3TICNPRlNT*'Youf' M«ltcoPt«r •<«» D^aaaod^tHD-t 

300 OOT039* 

301 PR1NT-H*fctn« S«Ad C*»t.l#»'ll«^*NL-l saOT039« 

302 S3-FNAU5»*3t^«lNT-ee-jSSr- Coar«d«-;CU-et.'*«9in«FIMC2) 

303 IFrt*iTHtNPRlNT"lMt t»i» KOOL t««t fh» KOPfi B«*ilfid*iRP*RI*-l 

304 OOlOr.46 

305 PRlKlrf«j-'F*ll ScAUrto th« CI »««< "10(1103^* 
30* S-GAiEN»-i- Gujirtf»-iGCr3U»4** 

307 iFA»--rrTMtK'i9* 

300 LO--PR!N-4ii-T»«- Prt«or>'*fRS*ltrt*liIFTK(:;)»lt>CNT-2 

309 IFTR{4)-lTHeMT-4 

310 IFTRfAl-trMfHI-* 

3 1 1 R*F?^ < 400 i • i>Xi t IJOSU&398J I FF»W I iKNTftoOi 00T039* 

312 irAC«2THFHG*'*-6A-3!GOI0;9* 

313 IFAC- 1 THfe?<PR*Z t EL*r L *h I t)ai{}39* 

314 lFAC-3TH£*rtiA-0A-SHi0T(/596 
313 lF^-4rHErtY'<FHAt3>fUOf03ZO 
31* |FAC'-ST^KY>FNAf2nn»rt»S 

il7 lFY*:TMtNPRJNt'*#r Ooct't Tjitc# &r kbmn #ro« P] *t»»*i l«.-NL- 1 £80T039* 

518 II'Y-aTUCNPRlMT-O-^ . I'll tmltvmr Trif. L^i-o^Mtttv Fi Iw* For-;r<i* OoUa'^s'' 

319 |FY-2TrlENHy<«l1V-rrfNl.*Nl -i,;}naT039* 

32<» lF<Y-l>nLL»0>T>Ci^RlNT-Lt.L«Pid4Js is Hot* Your OutttfsLL-liKS-MS^It Y-3 

3^1 IFY-37MEN39* 

;i'7 IFY*:;T>CllPRlNtn9t*'KM)LED ifiKL^-HC-l !eOTa39* 

323 PRlNT^TNvrv ims Ho On* l«o^th • idn&»9irto-tGCT03V* 

324 OU9UlO75tA-FHA<S)tOMAG0tO335,32*.337p33*tOOTOl97 
323 tO«->*tr>« r^urch-iG0TDl*1 

32* PRlHrD*<FNAC^>»|- tplls Yo«i tn«t ^n Aaib««s*dor ti COrtfNO. 't 

327 PRINT "Hem *l>oiit K;d04ppin«i Ht«i?" 

328 009U846H 

329 |FA«--N-t»«lf;9* 

y.'Af 3»FNACf»*if-RlNT'You'vO GrAbbPd Ihr*; Aff* (3) i " A«l>«cs44!ar " 

^5t tFS*5THCNPfi[flT-rh:a tM» NOT A S*Af^t hov**'iUF*UF-ie:00T039* 

732 lFS«3TM&4F«(iNT-KhAt ^p You Trvin? for EXCO»M4lCA1 1(lN'*tPS*PS-!0te0T039* 

333 PRlNT*Hoti lUrw &oll;M^« will You A»fc For *sOOSU&47ti IMHtTM 

334 J«^FNAi30'>i*5<K»i :Fn,StJTHertf^lNT-It ^i4*fl»««£YciM C*n »;C£P MIH* tiiOT039* 
353 PRINT- It» A Df:AL-|NV«?TYMliG0ta39«i 

53* PftII*T-AJri«t»t Mtiu Stol«» Ttvp Poor eo:K'tPS-#»S-FWAfl4MliOT039* 

337 PRtNlHftt- 9#ts « rundOMt of •ft«etft*i<jaTD784 

338 eOSUft7r^i A*r NA { 3» : f MA^ IT 1) ,".*» . 35*. V,l . 377 



COUP D'ETAT 



339 K*FHAV7» 

^*C* lF*Hli01ttK .;i*<Pl-»l«T»THENPRlNl-llC &«itRAO.S MAVt 8£EN RCCAPTUR£|I-»K*9 

34! IFKWTMeNeL-€L-eTie«T*Os50r039o 

542 IF* >5t*«N>-RlNr-You- v*» Lit>#r«tOd «0»P *1on#v -iflY-HY*r HA C !00> 1001039* 

343 IFtK-liitJP-O^TMCi^^lMTrtti-h** Fourd An Ap»w Jp«p-« JP«1 iO0TO39* 

344 PRlNTrtti*!*^ A*fcfNi i* Ht-' a likp to JOIMe»UP-iaOT039* 
343 S*F!^tl3>: IFTft<Di-lTHi:f<340 

34* IFlfV' IN lti» ^VTMtHMf* 

347 PRmr-Ho.-jPftfiJs" Oii«rd Towpr hav ^^n R»f>Mt I t*;TR(a>-ttOOT039* 

348 e03Wfi*13;P«;NT*NO.*jf'f tO*t- Ou«rd Tow*- l« itithoat dt^ound" 

349 PRiNl-f:oy»r .Do You Fpncv 81oMmg It up** 
330 0QSUt4M 

531 :FA*--N''T>CN39* 

332 tFDT<|THEWPRINT-l»i*t >»ith * *ia HUM PtjMP ♦ ^ 1 0OTO39* 

553 3»F»«C2>tI»FNA(20J •8iIFS»rTMC*#'RiNT*fhP tfuttvr#in««rpd IDIOTS t\mv tLOlM- 

*4W lF!%*nM£NPRlNl'£rHe«StLV<;> UP-|£L*CU'^NAi 10>*lOtDT-OT-Ul30TOS9* 

335 PRINT- That s »^»t 1 CAl I A SANG-j TR10>-Ot TWCOJ-rtViDT-DT-l i Pl^-Pl.-2iOOT0394 

S^4t lf<lNlrt*|'h*s i»PPn Cpptyr^d and is bPino INTERROOATED' 

357 PRINT-H* tv»s otvpn ihP AddrpSA of A i*oo»p-tS-FNAf30> j IFSHCS»-1T»<H3S9 

338 PRINT-It bPlono* to thp PftESmENlS MiarRtUS' itX*tL'l!iM3l0396 

339 J*FNA(2C»»*2iPRlNTJt" o* *our Men Are CAUGHT Thpre"iEL*eL-<J^'n 
3*0 SHtStM>t^R^>#l3-tiG0T039& 

5*1 IFfeS 2VK^T>CNES»2'X> 

3*2 S-eStCN*-- Soldi •r«-tQ0ail»4** 

JS*3 IFA4--H-TMEN39* 

3*4 8«2:FORA<*fTf}4: tFrR(At**ltHeN»»« 

3*3 NCJtT 

3** Li>-r'KiN-4iUT*-- SArrdCks"^ tI^'<1 sif FNAt lUOOJ ! T<«fi 

3a7 CtCSU&398i if- fAC«:>tiU 4>l^PP^>)TlCNFA->i 

,5*8 IF^A-nHtfd^ftlNT-BAD LUC^ "iFA^Oi G0TU39* 

3*9 |FAC"£TH£Nfi1*/tfl/-l:PfUNT-''Oii No** *Uvit m fiAZOOK:A-i60T039* 

370 ! FrtC-:rTMt Ni:3-£S-a I <jaT039* 

37 J IFAL*JTH£f4:S«£S'S:f»OTn3*>* 

372 I^AC-4T»«:Ky.4^N»M:;* icXlTO*74 

373 PR!KT'**'ou C*n*t n«tch thp DOCS Pav"; 001039* 

374 IF<V-3)*<UJ«'» tHCNF^lNT-0«n.Jun« i^ not% vour Gupst -;QJ«I iH3«»«4.itG0T039* 
373 IFV 7T>C>lPRlNTM«|-«JNeLED I* -:ML-NL-1 I0DT0J9* 

37* PiRlNTMt tj-Capturpd A CrAtr o* |4*«r->;QOT0396 

377 P«^tNT»1«i "Spps a map- |MP«fiF0RA«OT0900l NEXT >G0T04^2 

578 GOS JE<53V i ^ -f NA < 2M &«<fiaOT0379. 383 

379 PftlNTriti -uppa A CubAA Advt«or,*'tS*FNAt4) 

30C» !F^S*n4<S-2>THfLNPRlNTm&9t'CAPTURtD Hln-|UFlJF+FHAi 14^ tQ0T03V* 

361 lFS-3THrNFRlNTH4i-ii CjiPturPd*tHL«NL-l iOOT039* 

382 PRINT -*HoM fcMEki4«^S<;iN& hp'« A ClO*r 0«lps<Min' tGOT039* 

303 a^iXitENt*'' Sol diprs"! 0031)84** 

;«4 tFTFft5J-l1l«N1*!l 

•63 IFrft<3>-iT>CNT-3 

38* IFA*--U-T**N39/> 

:B7 »*aiLTf.-" PAUCP':f<5-l 

jae ao:mf«390 1 1 ffa- i ti* h%**2 

509 ir(AC-l>*<l*Z«0>Tf«NPRlNT'ftlISfOS3:£S;:-;f«.«i'*H«Pfi NIP£0 OUT- 10070392 
390 IFAC-IT>«;n744 
V*\ GOTO -.•3'' 

392 r " * "To;9* 

393 <C-^*>TH£N|.S»f^£-3i00T039* 

394 . filNT^Vou *use b« afXlN6*iGOTCl39* 

393 th»#i --. M*trpi^:NT-^nu couldn't P4V Our Bar &«H-;0OTO3^* 

3^* lFA»'-H-THCKA#*-|>*>jGOT0** 

i97 F0«'>^-0T060OUiNEXTi(iOT0*O 

'f'^S tFLO.*>TMEMPftltiT-10I01 You'vp Alrp«dM LibpratPd th«-|LT«i00T03ir* 

3y9 Ffr]r4T':iS IMMaMMaMMMMM "iL-O 

40<> efiiMr- li wr 

4ul PRINT- M ACTION «- 

4i;c pRiwr- « wr 

4<«^ pKiNT- MaaaMHVMMMHMaaaBsra" 

4<*4 KRlNT-atti C«Ptvrve-t PRINT' «2> R*id8- 

4<:«5 PHlNr-Si3l£A««kji&4tr«jitPtt-|PRlNT- t4r >:idn«pti* 

4<kC PRINT' i^i 'Jflpr IWibPs0-lPRlHTfG0SUt(4/i 

407 t^FUTACtrA-U 

4<e lF<AC-t>*«AC»2»THEH4tO 

4^9 00rO4l9 

4|<» l»4»tjt -ce^i^M W»nv n*»n Will You Send^tltY-XiM 

411 y-SirMAt2i*2iU'i.tkTHeNPR|NT-V^ur ftot th«t P0pulpr-100T0408 

412 JF^At>I>»(AC-i!)t(Y<U>T«vN4lS 

413 ».»FNiAl6>i tr <AC«t:*<AC«2}«<TR(t}-l»i{K,2»T>CN4l5 
41*1 a0TO41«, 

413 t'^lNT C'c^ r M*.ti.Aot rAtt.ED-«EL"CL-l/WiNL-ML''ttFA«liRErUR»l 

41* : ylNT-SV«5u N*v€ Kill in;- t St &Nt* RETURN 

417 : Jt^v*- lA^ltN thp -;t.Tf iF^CruFcN 

41© ; .::0f/M):£*:HT<FNAC20)»M>tPR!NTne«i-Klll«d''l8| 

419 ; fi»t*' and Lost^'UiEL-CL-X: RETURN 

4^ •Mr.r<PRlNT*'NO B/WSOrt l« Ppid <or **i ENtiRETIIRN 

421 :</., ■.^^^-. :..,.; ;r* 

422 lF«AC»3t«(nr ri*ii>Tl«NReTLjRN 

423 IFAC-STHENfi^INT'VOU HAV£N* T UOT HQNeV FOR WI»€8"l<l0TO39* 

424 PR INT -DR. Rat Qi ii^ broadcasttnp orvp o# i% t^ hour sppaehps about YOtl. "t 

425 PRINT- Thp ppopIp blaap YOU *Of having to Put up *tith ifiKflTu^N 
42* DATA- John KiPtnsK-,- Loppz"," Raotil S*ith*.- Oopp:* 

427 DATA- Stuff Pd Oi*l-,-n Old Socfc- 

428 DATA- CoPv o* thp Dia^- Ti^ps"*.- Tru**** 

429 DATA-epn.Jun? i» about to Visit thp Hot*l-.- Kmf««* 

430 DATA-Capt.Lp Shan %% about to Visit thp Hot*!"," Hand Ounp" 

431 DATA-* Lt.Lapiduii MCARt) TinNTS",- RtHrv- 

432 DATA- Soi.Sadoul MATES HICE-.- Aiito«atlc Hp.pons- 

433 0ATA-CUBAN-.-RUS5IAW*,-PAPAL-,-SYKrAN-, -Al-SCRICAN" 

434 PRlNTHt: '^i**t ill at\ Aras V^m*\«r **i th&a333Catalosu4r-':F0RA<H>TD2OO0iNEXT 

4^ PRiNT-WttClXCKMAOOSSMI OLOSAL ARttS SALE63MSCCS« Discount for 300*0wns- 

436 HA-FiNA(5}<'5iRl-FNAU0>'*'lVfDY>FNA(lOO>*lCK:>iRO«FNA{5O>«'3OtPRlNT 

437 PR|NT-SCI)-| TW«<2»lHAi- ■F«t;h8-$PRIHT- t2J Rl*l»»-;NJ!- p»Ch3* 
430 PRtiNT- C3] DwnaaitP'iDYi -O-iPAlNT'' r4] Ropp'tRO; "S" 

439 SA»«'*e2SOLD*iN»«'BYOU CAN'T AFFORD IT-t IF(ME>0>*frfY<330<»T>«H442 
44^ PftlMT-CtSJ I SPECIAL OFFER • Cm -U.S. Ar ay" 
44i PftiNT* eCHpl icootpr (1cm mipa9P>8'' 

442 PRINT-Bt*! Hothin«*'t PAIHT^O IPiich ttP« Would Ytxj Lil:* to 8uvS- (003119471 

443 Irtf^TAS 

444 IF f A8« 1 ) • <«Y* >HAi300» TMCNPR INTSAti M-2t NV-hY-flAt30O: aOT039a 

445 IFAa-IT»«:r#»RlNTN*tOOT039* 

44* IF(A»*2>t<MY- RIi30O*Tf«NPRlNTSAftll^3sHY-#fV-|*It30Ol0OT039A 

447 lFAe<-2TXNPRlNTNt*0OT039a 

448 IFtA8«3>ICHV«^DV>THENPRlNr8A«inV*HY-QYt0T-DT*liOOT0396 

449 IFA6-3THiM>R[NrNtf00T039* 

430 IF(Ati«4>imY-.>ROlTHEJ«f4lNT3A«:.*1V»nY-R0iRP-RP»ltG0T039* 

451 IFA8*4TN£hi^lNTN«t00T039* 

452 IP <Aa»5} 1 1 MY- >330O J TKf*»R I N TSA»i «V-ftV-3900 1 !«■ 1 1 00T0396 
493 IFA8*3THE^rR t NTN«i 0OTO39* 

434 eOTO** 

439 PRINT-eeCTThp eiacic Markptppr Of^ars* 

45* IFFO>OTMei«i-FNA<300>*SP»«-SoP# Food*t00«u84*2t IFAf-'Y^THEFJFO-F&^l 

457 I FRD- 1 T»«P#t*FNA i lO0O> I SP»* * You^ Radl Os * 1 60S084*2 1 IFAS- -V T>«MR^3 

438 lFvR-iTHCt>4-FHA(l500)iSPS-*You>' Vidio«-TGO«J84*2t IFAto-Y" T>«IArR«2 

439 1 F JP- 1 THe^p4•p^|A i 700} i SP#-" Your Jflpp - 1 O0SUfi4*2i IFA«* - V -THCNJP^S 

4*0 lfG»^lTMENM»FNA{2500):SP«--Vour Ool d 8ar-iG0SUf|4o2: IFA««<" Y-T»«M3»«2 

4*1 COT039* 

4*2 PR INT -ass '-{Ht** Dollars for -fSP* 

4*3 PRINT -ESISimat About lt"iO0SU64*6 

4*4 I FAV-y-T^titfY'tfYH^i RETURN 

4*3 RETURN 

4** PRlNTn»t-ia Told That There Arp-|S 

4*7 PRtNTE?^;- in tha Ar««. Nl 11 You TaV« ACTION* 

4*8 GETA^t 1FA«- - -tNEK4*8 

4*9 lFtAfto-Y*>*CA*«-N->THCNftETURN 

470 PR:nt"You Could Bpcopp MmiNO' ' PR8SS YorH'"iGOT04*8 

471 PRINT-SSG * SELECT NUTftCR THEN PRESS CRfia^tRfitlMN 
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472 PftlNt'9 

473 MIINT- 
47* M*|NT' 
475 MltNT- 

47* mtHf- < 

477 mtrtf- 
47i MIINT- 
47* PHtHT' 
4#^ P«IMT* 
4tl MtltMT* ,. 
4»2 «»tMf-.,1 

4fr4 P^fUNT" .' 
405 I^INT' 

40* pniHi' 

4»7 PHINT- 

4*0 PmiKT* 

491 PUJNf- 

4*2 MINT* 

4*3 WIIWT- 

4*4 MItMf 



.^' ^*t*C* • 



Cltir Of OIa; 






Mi Hotffl o- 



if-r«c»« «*•• t.V 



• &4 t • 1 - 

I » • I* 



-- O 



Ofwcto ~ '^rf' - •• i*#ll'i I*f*'*<L't»<r«wi 

4*5 *b-44*Si6»-44»«i^0»£», l:^l3»r*», l7lW»lNirT<5li#t>CA, i7irOHt*l^*lMlll«»^Tt:i) 

4** K^rja. lSt^^O»CA. 1 rtr^tP4lf r i4UP9C». 1*1 K»I^^. 17|«^1MTF'T lfiM«^t>Cli. .*! 

4*7 POMEA, l7jM«IKf^lrtt>iH»l*", iO;H*1fA. :i^h:NTI>lUMPOf*.6TFi>tf*. la 

4*0 MIHtf|^Ti2l»«>lii.fti»«C»t», . liVft|«f**Tt;M^V>E*». ;SriKi»tk. ^il-klHtrit** 

4*9 r<»;tA,i9i^^,t^.7jP#ttNT»-U<>Mft>E*,3^;i*>0>eB.9i*^iMT#'tiU^;f^t*,3? 

3*>0 »«H0,iAiWtlHtlMn*'M«>*tA,;4i«)^Ci»»J«iM=(lHfi>'tli;>in»'*<JiGOTO5»^ 

ZQl Hl»«402ilf?*-*C«il«3>-4lAiI{4>-*i©tIt5'-5*iJ(*>-7:*iI(y)*f*Silc«>*«3* 

SOS ii*»-i4»iiuoi-7<»iicin»2v^i lti*'/**7ii;uii»<f*5 

903 rOflA«tTOi;:i tffft|A>1*^MtKrt»CX*:fA).107 
304 »gKTi0 0TQ3*4 

SO* pfttm- -^ ' — ^* 

SOT HklWl' I V IKo\»l Mt* 

30« ymMT*> — '^~" 1 PIAZ 

SO* I**!**?"! nil iin*^*^"*'^* I I 

SJiO pnim** TTTTTiirrrnTni i i n*-*^ i 

ill MUNI'I ITnXIlfTTrTTT^ I 'riTTT* I m"* I l-^-f* IT 

il4 ^fflHl'l 
StS W*INt— T 

5S7 wlPrff ii-mc"* 

S10 roA^i'04^'QtM:itiiit:rijiM 
St* Mim^iaso 

521 r*iNr- 
5W «*m»- 

523 ^kthf I* 

524 f^IMT- r — 

524 Pl^INt* 

32« Wlll«<T 
52* P*I#iT- 

S3t M^IHT' 

532 H*INT* 

533 rftlMt- 

534 #^|N1* 
533 rklWT- 

557 $HIM' 




tv OIAZ^fMCfu) 



^Cttll fit 



liiitiiitmii • II 



r 



"'^TITTITV I 



53l» F timmm I T04WI K E<T| >%£ tl^iK 

5*0 HIINT- I 

541 HIIPIT- -— >i r ' " 1 

542 Wll*fT'f~' ■ •• » •••• I 

543 MUNTI -•• r^-v•..* ii»»v;4 M 

544 *Al»it>t ... ■ -' I r-^.r- 



■ rni«# I 

• iiiii«i ** mii«.**»- 
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ithV/ Oim»0^i»SM,*2^,SlM 



545 «»JNT-I -•- 
544 t^lNr-t 
547 M»I»rfT-» **^ 
54« P**lWf1f** 

54* »f<mr-i < 

5S<» #«1I»T— ' — 

SSI FHIWI* -Wi 

SS£ FftlMT* <«MMMB 

3S3 ntt**!" •*- ' 

SaO P<lflA»tT(l4<>OtNCXTiRC'rVf^ 

SQUk pftmi-Moe 

5*7 MIIWI- 



*«*»««b|| I (I ••••• 



• « ••• r 
••• r 





574 faiA-»7C400t4«fTiRmjM 

575 rfitH1-B6 * 
57* Pftim- t 

5?/ fftmi- *- 

5/W WliNl- 

ST* FftINf- j4»^« 

5*? P*tlf«f' 

59;- FftlNI- 

5*5 *^IN1- * 

5t»4 PftlNI* I 

a»5 r«IHI* ^4» 

594 (-^iwr* njrurt 
5«« n^iHT- I r^\ r 

5«9 HtlNf ti 110 
M\' Kftltll" II I • 
SVt FftlMT" It I • 0n 

3*.* mim' n nan 

1!W3 PfllNl- It I iiwi 

5*4 MINI-^* 

5*5 HkiM*' ■>-" ■■ 

9*4 rO'M'ITCMOOfNtXTilttTUM 

5*7 MiNT-nsss 

•OO MUMI* 
«0I NtlMT" 
402 PMHf ^•M* 

*03 Mtnr 

*04 iNtiNt- 

*os Miim 

*0* PlliNt- ^4^ » . 

407 Wdwi* nmi * 

«i9« r^tlNf* niTl ■! I 
*0* PtlMT- I ir-^«r« 
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410 PflINT- • II i*aiTi 

411 r<t|MT* " — - irM" 

412 riMA-ttOfOOfrClTiRCTuMN 
fci3 f*tifrr*08 

414 miHt- 
615 WIIMT- 
414 ***^'^' 

41/ pniHi*mmaammtm*mmtm 

41t P1»1MT- 
41* MtiHl* 
420 N»INT- 
42t PPrlNT" 

422 PHIHJ" 

423 N^INI* 

424 rHIHT- 

425 mtMT* 
424 wtmf 
427 pni*a^ 

42* w*mT- 

430 PHIWf- 

431 WPINT- 
^32 fUlKY" 
*33 #«I#lT- \^ 

434 l*Hlfff 

435 roftA«iro4o«i#«xTt«inj^N 
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4^7 ^filNt* 
4^ tftlHf- 
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440 ««IMT- 
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fc4 7. HilNl* 
ft44 ^Itilf 
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4V« 1^1 NT'' 
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i.5i PRIM- 

455 l**ill*.T' 
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4iA *»hii*r^ 

4S7 I'KMMT- 

456 HlIMT- 

45* Mtmt- 
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440 raAA»11t>4O0iNCKTif«nMM 

441 ptitm'tuamtm 

4*2 MtlMT" y-MI 

443 f^lNT' ■■ 

444 HftNT' XKMWMMINWMMMMI 

445 I'wim* ! 1 ■ 1 ( 

4»4 WtlMTT ( 

447 fniNT'ir r r ^ f r 

44* FftlNT-l 

46* pntHf*t r r r r p r 

470 «*:mt-i 

471 p«iMT*ir r r r r r 

472 MIJNTn 

473 miHft r r r r r r 

474 PntHft 

475 wii*a-i 

474 PKlNt*! 

477 P»II*IT — ^ — '-' 

470 «IIIIT~ * - 

47* P0ft**tTO4O0ll«lTt4CTuAM 

4«0 #«iWT*«a08- -'--*''^«« 

401 P^lftfT' — ^^ 

4«2 f*ll»flf- 

4*3 WlWT-i 

4»4 MIIHT* 

4«5 HtlMf "■ 

4** f^lNT- 

4«7 MIIIVt*« 



r\^rv*» ir r r 

• It M to t 



►• »' r 
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rrrrrrrrr 



r* tt4nib o« &mt 
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409 WltWT- 
4«r* f**IMTT 
4*0 HIIWT* 

4*1 r4iiii*r 

4*2 #*ti*T- 

4*3 p*ktMfr 

4*4 MIIMT* I I *«« r 

4*5 W»lKt* It '••I 

4*4 ^MHiT- .M I T I t 

»9« wumf '^ ^ 

7«<0 >g:%T*lgS MMIIIMMB 
701 MitUT' 



702 «»ii«t" r r r r 

703 MtWT- 

704 HtlMT* 

705 «siiT* r r r r 

70* M»lilT' 

707 pmim' 

70* WI!I*T- 0OMV T.V 

710 Mimf 

71 1 HIIKT* t.«)*«f ftrovM 
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712 ^IHT* 

7i; rtllWT- — ^^ 

n« Mitnir* 

715 p>*t*tr* I. ■■ 

714 »*1NT- l» I 

717 PtttHf 4 40 * 4 1 O O J(40 

7m **!«**• — 

7t4> F*S»iT 

720 »*i»rT- 

721 r0^4*jtO4»; 

722 *1»;^T-«0Ba 
727 M:p*f- 

724 ^t-i-MT 4 

725 #«I»<T' - 

724 fmtHX' I ■ - 

TSrt MttMT* I t l i l l lli iill H i i i iiiiH i 

7» ^Inn- II 

72* HUNI- inTT1TT«-«'»** 

730 »*twr* n -■ ^ ,— - ■ ^ mi ^ig- 

731 Hkjmt- 1 1 ■ ■ - ^11 I 

732 ••inT- inTninni"*-t>4^ it—*-** i 

733 MfJ^- If '< H li~T- »»«- 

754 «JMT- M > liO Hi" 
735 r*lliT- I n T 1 -1 T 1 1 -^ f * * llllll 110 

734 H.tNt 

737 P«li«T 

730 ^*t*n 

7r^ -,..;. '-» o o o o c o o^c o o o 

74 10 m i«m »•«* i4n <v Mi 14 '-^ *^' 

74: ti 41 tj II tmt *t II II %i It* 

74 . tr I IF01 <>1 >«LI«*1>£ 1*05. 20e 

74- "tNfciT'itk ruiw 

7** -CODMWtilTlxATIONS' '>^ 

74* "T^ ^«410«A\ *or tH» OII,KHUfHI4t a«t04' l>44 ^441 4fNNS ^t4r'-|»*«^| 

74* I*;*,- r*'^.«4-iiwrttT'86*AM£V T»« JOK "•lOOtilTOS 

747 r^iixT'oaoseFAtLune-*'* 

74« #«lNT''B3CC*4t*r'*inV|- il4v««£Totj N*v« l>#4n *^*^«%%*a' 

749 ►*I»<T-h#ving C44l^#«t* 

75«C" Sr>»T«<>«!»^-»-O>i<TV'-Oi*<^nH»*O>tll«i-OXT|«}#«tl|fr-H0TMlN&*tia0TO754 

751 I»»T oTHd^f^lNTTl* tTArrA^k*" 
y%2 1P^*« • I »* •■— i "' " fmiClTi »ipfi- 

^54 irr>' lAv folic^ St*ti<y>- 

755 in*** , rtw l»*fi' 

754 ^iMf- 4_ 4 " 

757 Fnim' •* I - 

75« ruiHf I I - 

73* ftt>tC'*'>TO0t><»f»it<T 

740 trnro7i™/t,;c v.: 

741 yf<tnT-ee£e£g c cg ct Ecc c g £ c e i ;rctcccEJ C ra -^0 i aaot ^mjuaaaaa i» oc- 
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740 C*HI.FI»4lP».Vi 

74* i«-' 
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7«l M1»(tiV4tC«ta«iTCl^07iNl6tC-i 

7«2 IFv3oTt«f«N0 

/»; 00T07T* 
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J*1l«* 



Bttgl m "PROBE" 

ai^8? i^RINT t^T 18a8r"PR08E"" 

Bee4 pRinT lij I4.a8:ra2/i4c" 

l« PRINT I^T 19,8; "DO von IW 

. begi*:ers mi iw 

88@6 INPUT ir 
888? CLS 
8889 FAST 

8818 m H$(?»3) 

8811 DIH F(7)' 

8812 DIH ^(7) 

8813 DIH C(?) 

8814 DIH L(?) 

8815 DIH H(?) 
881b DIH P(7) 
881? DIH P$(?,3) 

8819 DIH mi A) 
88E8LET F$(l)=" 
88E5LET P$(2)=" 
8838 LET P$(3)=" 
883HET P$(4)=" 
§848 LET Pi(5)="i 
8CH5LET Pi(6)=1 

i58LET P$(?)= 

88b8LET H$(l)=" 

88SUET Hl(?)=" 

878LET H$(3)=" 

88?5LET H$(4)=" 

8886 LET H$(5)= 

8885 LET H$(6)='^ 

8898 LET H$(?)=" 

8188 LET H$(l)=" 

8118 LET mil> 

81£8LET H$(3)= 

8138 LET H$(4)= 

8148 LET H$(5)= 

8158 LET H$(6)='^ 

81b8LET «$(?)= 
8178 FOR H=l TO 7 

8188 LET H(li)=H 

8198 mi H 

95 REH Haayfiaiii^ 

8£88 FOR li=rTo7 

8E18 LET R=i!^T mmn) 

mVS\ S^=H(R) 

8838 LET H(R)=H(H) 

8848 LET H(H)=K 

8E58 NEKT H 

8252 GOSUB 1888 

8E53 IF 1$=""" THEt' 

8254 REH L 

8£55 FOR M 

8268 PRINT iiT 9; (HS4H;W> 

8278 HEKT H 

8498 SLOy 

8495 m 

8588 PRIH' 

8518 INPUT P ■ 

85:5 PRINT ftT 21/8rt?" 

8520 INPUT H 

8522 REH ma^m 

8525 IF ?(H)x)8 THE« GOTO 588 

8538 IF fi(H)=l ^IND P=l THEN GOTO S2 

8 

8548 IF H(H)=2 AND P=2 THEN GOTO ^2 








GAMES 
SPECIAL 





Figure f. Top hne shows two of the keys, 
bottom iine shows two of the hcks. 



Probe is a game program for the ZX-81 with 
16K RAM that requires equal measures of 
luck and skill for it lo be complcied in the 
minimum number of moves. The essence of 
the game is to fit seven keysj which are all 
difTcrentj into the correa locks in the mini- 
mum number of moves. 

The game is original^ and was first 
developed as a board game to rival the popular 
game of Adasiermind. In its original form the 
keys consisted of a combination of pins 
mounted on a shaft, which were tried at 
various positions on the board to penetrate the 
locks which consisted of plates with holes in 
designed to fit specific keys. Its advantage over 
Mastermind is its self-scoring ability, that is, a 
passive opponent is not required to report the 
success or failure of each move. 

A second version of the board game was also 
devised so that a second player could actively 
participate. This version had locks on the 
opponent's side of the board that were the 
reciprocal of the player's ow^n locks. Un- 
fortunately the screen size on the ZX-81 is too 
small for this second version of the game. 

The basis of ZX-81 Probe is that a key with 
up to three pins on it, can have a possible 
seven combinations. 

If we have seven keys we only need seven 
locks to complete the elements of a board 
game. 

If it is imagined that the keys are pins and 
that the locks are holes, it will be seen that 
most keys will fit into more than one lock, as 



C(H) A counter used to iocate the printing 

of copies of the key above the lock 

when it has fitted. 
K(H) A counter used to locate the printing 

of copies of the key below the lock 

when it was tried and failed to fit. 

Flag to indicate whether a particular 

key P has been placed on the board. 

The number of the lock in position 

H. 

The number of the key in position H. 

The last location of key P. 

The lock position. 

The key position. 



F(P) 

H(H) 

P(H) 

UPJ 

H 

P 

Variabtes used. 



FIND 

The object of this game is 
to fit seven keys in seven 
locks in as few goes as 
possible. How good a 
cracksnnan are you? 

shown in figure 2. However, if all the keys are 
to be fitted, the correct key must be found for 
each lock. 

The object of the game, therefore, is to fit 
each key into its correct lock. The game is 
initially set up on the screen like this. First, 
the keys are set out in sequence along the 
bottom of the screen and each one is 
numbered from 1 to 7. Next, the locks arc 
shuffled by the computer, layed out across the 
centre of the screen, and then covered by a 
grid or shield so that the player cannot see the 
sequence. The beginner's game leaves the 
shield off. 

A prompt — K? — appears at the bottom 
left-hand corner of the screen, asking for the 
ntunber of the key to be played. 

This is followed by a prompt asking which 





Figure 2. As you can see, some keys would fit 
more than one iock 



lock the key is to be tried in — L?. If the key 
fits — and remember it need not necessarily be 
the correct fit — the display will change as 
shown in figure 3. 

If a key does not fit, the key stays put. 

Several moves later you may conceivably get 
to the stage where, say, key 2 has been fitted 
into lock 1 and key 3 into lock 6. Key 4 has 
failed to fit in any of the remaining unoccupied 
locks. 

To find a home for key 4 it is necessary to 
move one of the other keys which must be 
occupying key 4*$ proper lock. The best 
chance of fitting key 4 is to try locks 1 or 6, 
Let us therefore try it in lock 1, To do this we 
must first move key 2 somewhere else, say lock 
7, Therefore input: 

K? 2 L? 7 
This fits and therefore leaves lock 1 free to try 
key 4 in it. Therefore input: 
K? 4 L? 1 

The game continues in this manner until all 
seven keys have been housed. When this point 
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HE KEY TO 

7 X PROBE 



is reached your score is printed at the top of 
screen; the lower score the better. 

You cannot place a key into a lock that is 
already occupied. Keys always retain the 
number they are given ai the start of the game, 
they do not adopt the number of the lock they 
are fitted into. 

A key must always have a home either at the 
bottom of the board or in the board, it cannot 
be pulled out of a lock and left out, it must 
find a new lock to fit into before vacating its 
current position. 

As for the program itself, lines 20 to 160 put 
the key, mask and lock shapes into their 
respeaive strings. Lines 170 to 190 allocate a 
position to each of the locks before they are 
shuffled by lines 200 to 250 into a random 
sequence. After shuffling they are sent off for 
the printing of the board, and all the keys, 
locks and key numbers. 

Line 253 jumps the printing of the screen 
over the locks if the beginner*s game is being 
played. Lines 500 to 520 ask you to enter the 
number of the key to be moved and the 
number of the lock it is to be tried in. Line 525 
stops you trying to fit a key into a lock that is 
already occupied. 

Lines 530 to 590 arc a logic gate and judge 
the compatibility of key and lock. If they are 
compatible then you jump to line 620. Lines 
600 and 610 are used, if the key and lock are 
not compatible in w^hich case a counter K(H) 
is incremented by two so that the not-fit 
marker is printed in the correct position. 

Line 620 increments the fit marker for 
printing. Line 630 checks the flag F(P) to see if 
the key P has previously been fitted. If it has, a 
different print routine has to be used. Line 



is 

fit 


Lock1 
Key1 

jure 5. Key 1 ts showt 
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Probe flow chart. 



640 sets the variable L(P) equal to the board 
position for key P, 

Line 650 sets the flag F(P) equal to 1 for key 
P showing that from now on that key is in 
play. Lines 1010 to 1050 print the locks, keys 
and key numbers. Lines 1 100 to 1 125 are used 
when a key has been fitted. Line 1 105 prints a 
solid blank over the lock to show that it is now- 
occupied. 

Line 1110 prints the key over the lock using 
coimter QH). Lines 1120 and 1125 print a 
mask in lace of the key that was at the bottom 
of the board. Line 1130 sends off for checking 
to see if all the keys have been fitted. 

Lines 1200 to 1220 are used when a key was 
tried and failed to fit, in this case line 1210 
prints a copy of the key below the locks to 
show that it was tried and failed. Lines 1300 to 
1337 arc used when a key is moved and fits 
into another lock on the board. Line 1310 
prints a screen over the vacated lock to show 
that it is now empty. 

Line 1 320 prims the key above the new lock. 
Line 1330 prints a solid blank over the new 
lock to show that it is occupied. Line 1335 sets 
the variable P(L(P)) to indicating that no key 
is fitted in that location. 
Line 1 337 sets the variable L(P) to the value of 
key P. Line 1500 to 1515 tests to see if all the 
locks arc occupied. Line 1502 is used to up 
date P(H) with its new key. Lines 1505 to 
1515 checks each lock in turn. 

Lines 1517 onwards count the number of 
goes taken by adding up the counters C( ) and 
K( ) and dividing by two. Remember the 
counters are increased by two each time. H 
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m% IF H(H)=3 m P=3 THEN GOTO 6£ 

856§ IF H(H)=4 AND F=a OR H(H)=4 

m P=3 OR H(H)=4 m P=4 THEN 

GOTO 628 
8578 IF H(H)=5 AND M OR H(H)=5 

m F=2 OR H(H)=5 AND P=5 THEN 

GOTO m 
8588 IF H(H)=6 AND ?=l OR H(H)=6 

m P=3 OR H(H)=6 AND P=b THEN 

GOTO 6£8 
05S9 IF H(H)=7 TO 

8688 LET l^^W^ 
8618 GOTO Xm 

8615 REH iWSHI^ 
8628 LET C(llkAH)t2 

8638 IF F(P)=1 THEN GOTO 1388 

8648 LET L(P)=H 

8658 LET F(P)=i 

8668 GOTO 1108 

1888 m \w mmwmmBaim 

1818 FOR x=^nr7 

i8E8 PRINT AT 9,(mH;H$(H(X)) 
1839 PRINT AT 1§,(K*4K?P$(K) 
1848 PRINT AT £l,(mrlri<i 
1858 NEKT I 
1868 RETU RN 

1118 PRINT At 9-C(HMHi4HJP$(?-^ 
IlEi PRINT AT i9,-£+?PI4)lNt\'P) 
I1E5 PRINT AT E8,-at(PI4)r""" 
1138 GOTO 1588 " 
1288 REH 
1218 PRINT 
1228 '-'"^i 




+K(H)r(H*4)-2jP$(' 



1318 PRINT AT 9,(L(P)*4H; W 
1328 PRINT AT K(H),(HI4)-2|F!(P 
1338 PRINT AT 9,(H*4H)'«' 
1335 LET P(L(P))=8 
133? LET L(P)=H 
1348 GOTO 1588 
1589 m 




1585 FOR H=l TO 7 

1518 IF P(H)(>H(H) THEN GOTO 588 

1515 eT H 






8 
■OR l^\ TO 7 
1548 LET S=S+C(5()/2+K(KV2 
'^'- ^-^k'T \ 

1568 print' AT 8?8r'Wi";SrAN0TH 
ERGOWr 
1578 INPUt G$ 
1575 LET II="N" 
1588 IF G$="r THEN GOTO 2 
1598 STOP 
io^^ "M. "PROEg" 
2881 GOTO 1 
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Why not spend Christmas with the 

Genie Family! 



ingenicRis! 
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Genie I 

Tried cold trusted! - The Genie I is still one of 
Britain's best- selling smcdl computers, with over 
14,000 sold, did it's easy to see why! Software 
compatibility with Level 2 BASIC means there 
ore Uterally lOOO's oS programs on ihe moricet 
ready to rxm on ihe Genie, including 
educational leisure cmd small business 
appbcotions. It's easy to expand, with a vast 
range of accessories to perform many functions 
- you only hove to read this ad' 
Genie I is the ideal computer for the first time 
buyer, to use at home, at school or at work. The 
simple BASIC language enables you to write 
your own programs with ease, and the 
Microsoft Extended BASIC offers many 
powerful extra features. 

So, if you ore not lucky enough to own a Genie 
I, or if you have a less poweiful small computer 
and wont to upgrade^ go along to your local 
Genie dealer, or phone us for advice. It could 
be your first step into the enttuaUing world of 
microcomputers. 
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Genie 11 

Equally popular and totally reliable! - The 
Geme H is a breakthrough for small busmess 
computers. Harnessing all the advantages of 
the Genie I, including its low price. Genie U 
adapts perfectly to commercial functions with 
the addition oi the following feotiires: 
# Numeric Keyboard 'A^ Specific Business 
Commands *Four User-Definable 
Function Keys lAr Expandable via the 
some Genie peripherals lAr Extension to 
BASIC, 

Geme D is an ideal, first-entry, computer for the 
small business Comer shops, professional 
practices and small manufacturers can all 
benefit from c Geme 11 business system. For 
further advice, see your local dealer, or contact 
us direct! 



Our ingenious range of small 
computers, accessories and software 
ntake ideal gifts for 1st time buyers 
or committed hobbyists! 
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PRINTERS 

The EG 3085 is quiet, fast and efficient. 
Printspeed is 100 characters per second 
and printing is bi-directional at 80 or 136 
characters per line. Suitable for use with 
other systems, it has three typestyles, 
adjustable pin or friction feed and single 
sheet or roll paper facilities. £425 plus 
VAT. 

If you don't want to pay that much lor a 
printer, consider the EG 603. It doesn't 
match the EG 3085 in certain areas, but 
you will still get 100 c.p.s. bi-directional, a 
range of character styles, forward and 
reverse feed and piiVfciction feed, with 96 
characters and 64 graphic porttems. 
£235 plus VAT 
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BROTHER HR-1 
Daisywheei Printer 

You can now buy a superior daisywheei 
printer for a price only previously associated 
with dot matrix models. 

The Brother HR is an enticing addition to 
your system. It has a print speed of 16 cps, 
range ol 8 typefaces, and a choice oi two 
models with either parallel or RS232 
interfaces. 

Reliability, durability and attractive 
appearance make the Brother HR-1 probably 
the best printer buy this Christmas! 

£650 — VAT 
EQUIPMENT COVERS 
Beat the dirt, coHee spills and sticky 
Bngers when your computer cmd monitor 
are not in use with these top quality black 
leather covers. 
Genie CVl £5 plus VAT. 
12" monitors CV6 £6.20 plus VAT. 
9" monitors CV3 £4.20 plus VAT. 
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GENIE MONITORS 

Two good performance, low priced 12" 
monitors, either to match your Genie or 
compatible with a wide range of other 
systems. Good resolution and band width 
and, ol course, they free your television 
set for the other type of programmes you 
like to watchl 

The EG 100 12" in black & white costs 
£69 plus VAT, 

The EG 101 12" with green phospher is 
£79 plus VAT, 



A.V.T. 

MONITORS 

Available in 3" and 12" sizes, with white, 
green or amber display, Lowe A.V.T. 
monitors are sturdy, attractive, easy to 
operate and feature on easy view screen 
with smoked anti-glare display filter. 
Compatible with most popular micros on 
the market. From £75 plus VAT. 

HIGH RESOLUTION 
GRAPHICS 

Increase graphic resolution capabilities on 
your Genie seventy-three fold with the 
LE18 m-RES unit. It offers bit image 
graphics of 73,728 points, a resolution of 
384 X 192, and uses a separate 16K ot 
video memory to achieve its resolution, 
Graphic^ are intermixable with text or 
existing pixtel graphics, and animation, 
reverse video displays and use of 
programmable graphic characters ore 
possible. £86 plus VAT. 

TECHNICAL MANUALS 

Full technical details of Genie Hardware 

(aU you ever wanted to know about 

Genie). 

Genie VII Technical Manual 
£10 - No VAT. 

Expander and accessories (EG3014) 
£10 - No VAT. 
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EXPANDER BOX 

The updated EG 3014 expctnder box 
allows for up to four disk drives with 
optional double density. It connects to a 
printer, or RS 232 interface, or SI 00 cords. 
Not bad value at £190 plus VAT 
(IBK version) or £200 plus VAT 
(32K version) 

*The EG 3014 will work with TRS 80 
by using the EG 3023 Tandy Adaptor. 




DISK DRIVES 



If you want fast, reliable program storage, 
true random access file handling and 
access to many computer languages, we 
con meet your needs. The EG 400T 
provides storage of up to 184320 bytes 
per floppy disk and comes complete and 
tested, in a stylish colour matched 
cabinet. £220 pltis VAT. 
The EG 401 AT offers dual disk drive with 
368640 bytes of useable storage and 
comes complete with a power supply 
ready to connect to an expander box. 
£3S5 plus VAT. 

DOUBLE DENSITY ADAPTOR 

Allows the use of standard minidisk 
drives in double density, with virtually 
double the storage capacity. The EG 3021 
is equally at home in the Genie or TRS-80 
expander boxes. 

A double density disk operating system 
will be needed, such as smalLDOS 
provides. £72 plus VAT. 
smcdLDOS 

Powerful, yet reasonably priced, the 
Genie smalLDOS contains 21 library 
commands, 7 utilities, LBASIC, disk basic 
and bags of information, including a 
reference manual and 40 page beginners 
auide to disk usage. £35 plus VAT, 

BUSINESS SOFTWARE 

SpecilicGlly written for the Genie EI computer, 
with disks and a suite of packages from the 
renowned house TRIDATA The sxiite includes 
SALES LEDGER, PURCHASE LEDGER 
PAYROLL and STOCK CONTROL Each 
package is a very reasonable £175 plus VAT 
Full details on request 
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EG 3203 TANDY-BASHER 

If you aie a TANDY user, read on! The EG 
3203 is bus converted to allow Genie 
peripherals to he used with Tcmdy Model I 
computers. £18.40 plus VAT. 
(Just in case there might be a few strange souls 
who want to convert in the opposite direction, 
there is the 50/40 convoiler which generates a 
Tandy compatible 40 way bus from a Genie.) 
£34 plus VAT. 

FRED MUSIC SYNTHESISER 

Beethoven might well roll over err this stereo 
music synthesiser, it can produce six 
simultaneous notes over the whole audio range 
and provide sound effects. FRED comes 
complete with a software compiler, full 
instructions and a demo tune. It is simply 
plugged onto the Genie 50 way bus and has two 
outputs for an audio amplifier £5 1 plus VAT. 

EG 3016 PARALLEL PRINTER 
INTERFACE 

The EG 3016 IS a simpler interface allowing a 
Centronics parallel compatible printer (EG 603, 
EG 3085) to be connected directly to the Genie 
keyboard without ^e need for an expander 
box, £38 plus VAT 
BUS EXTENDER 

A most useful accessory, allows two bus using 
devices to be connected simultaneously to the 
Genie - when using the Hi Res and expander 
for instance £21 plus VAT. 
EPL EP3 

Genie I and Genie II have ROMS offering 
13.5K BASIC die custom written extensions 
contained in EPROMs. You can change these 
as follows; 

EPl Adds all Genie 1 software facilities to 
other Genies, lower case driver, machine 
longuage monitor, renumber facility, keyboard 
repeat and screen print. 

EP3 Has HI-RES driver software with 10 extra 
HI- RES commands which prevent need to load 
HI- RES software from tape. All at £12 plus VAT. 
For Video Genie Systems, the LE-19 cormects 
direct to the Genie bus and allows one of these 
EPROMs to be fitted externally. £26.50 plus 
VAT. 

SYSTEMS DESK 

Even a compact 

modiilar computer 

system like the Genie 

benefits from being 

used on a custom 

designed system desk. 

The SDl system desk 

is designed to 

accommodate a 

complete Genie System 

and has a special 

upper shelf to support 

the display monitor at the best level The desk 

is flat packed for easy delivery 

and finished in attractive 

teak and charcoal colours. £81.40 plus VAT. 

!| SPECIAL TECHNICAL GENIE^ 
HOT -LINE ON 0689 499S 

Aip#ct ol the C«,-v»* vy J.V r 1 , r . ■ '* — • • i - < - ^r r ■ -/ 
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Colour Geni^ is the latest piece of personcl computer 
magic from Lowe Electronics. Remcukably compoct in 
design. Colour Genie is a pow<»rful piece of new 
technology which combines all the best featuios of the 
popular Genio 1; 16K RAM, ISK BASIC ROM, and 
hiU size typowriler keyboard^ with the addition of vivid 
colour, high lesolution graphics^ 3 channel sound and 
40 X 24 screen format - a new dimeruion in bom© 
computing! 

Put one in your living room, connect it to a standard 
colour TV., and you iviU be amazed at the wotlds that 
open up for you and youi family! 
For children <md adull«. Colour Genie provides an 
ideal introduction to computer programnung. If you 
fancy a spo! of mtorgckictic travel, or a battle ior the 
planets, Genie will lay on the transport. When you get 
tired of the kids beating you at Space Invaders, you 
con always turn their attention to schoolwoik. Genie 
makes that fun tod You can learn typuig, o foreign 
language, or simply keep your household accounts in 
order. 

Of course. Colour Genie is only one of a number of 
home computers you oodd consider buying; however, 
the £199 phce tag gets rid of some ol the opposition, 
as do the 64 present and 128 programmable graphic 
characters* 8 exciting colours Ie<ive a few more 
standing, and four function keys with a built in power 
supply put Colouj Gome way out in front' 

ACCESSORIES 

Colour Genie can be supplemented by a IciiQe range 
of optiorKii extras. There is an attractive matching 
cassette recorder on which to store your own 
programs^ or ploy pie-recorded software. Joysticks are 
avcolable for pojiilar video games, and a position- 
detectirig light pen to heighten your colour-graphic 
aeotions. If you want to put your machme to work in 
your business, rt con be expended by a 181C RAM 
card, and conniKtod to a guaUty matrix printer via the 
printer mterface and cable. 

sorrwARE 

Colour Gome uses a Z80 central processing urdt and 
is fully programmable in Microsoft colour BASIQ the 
most popular home computer language in the 
Western World! 

MUSIC 

Cok>ur Grcnje contoins c FULL MUSIC 
SYNTHESISEIR, which will genorole a remarkable 
range of musical sounds through your TV speaker, in 
a variety of pre-settable tempos 




I Pleose send me details of my nearest 
Genie dealer D OR The following items- 



Chesterfield Rd., Matlock, 

Derbyshire DE4 5LE. 

Tel: 0629 4995 Telex: 377482 Lowlec G 



I enclose 30p p & p for Genie Colour Brochure D 



Nome, 



Address . 



Tel: 



VC.12.82 
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In this version of Breakout, a machine-code 
subroutine has been used to move the bat. The 
mnemonics for the machine code are included 
so that if anybody wants to convert the game, 
they should be able to. Peeks and Pokes are all 
explained in this program. 

The screen starts at location 7680 and 
fmishes ai 8185. The top right corner is 7701, 
and the bottom left corner is 8164. The colour 
memory map starts at 38400 and goes on to 
38906. The top right location is 38421 and the 
bottom left location is 38884. 

If any other Vic owners have memory expan- 
sion abot^e the 3K RAM from Commodore, 
then they will know that the screen relocates to 
4096. This means that using the charaaer 
generator is not possible. To overcome this 
you must type the following: 

POKE 648.30:POKE 642,32:POKE 36869,240: 
POKE 36866/1 50: POKE 0,108: POKE 1,0: 
POKE2,192:SYS(0l 

This relocates the screen to 7680, and Basic 
starts above it. This leaves the space from 
4096 to 7679 free for the character generator, 
SYS58276 resets all variables including the 
memory pointers without altering the program. 

In line 1, Gosub 4200 initialises the machine 
code: and 1, the free locations in the zero 
page, contain the value of the key pressed. 
Location 673 contains a routine which checks 
for all the bricks gone. At 674 is the last 
position of the bat. The 675, 676 Pokes 
indicate the key pressed — 675 for Z key, 676 
for C key. Peck (197) returns value of key 
pressed. 

In line 2, Rl to R4 are screen control regi- 
sters. The S3 designates voice number 3, V is 
for volume. In line 5^ V + 1 sets screen and 
border colour to orange and red. The sixth 
line's T{I) colours the layers of bricks: it can 
be altered for random colours. Goto 2000: this 
is the start of instructions. 

In line 10, Y gives the vertical position of 
the ball; DY gives direction, that is, - 1 is up, 1 
is down, SC is score and HI is high score. In 
line 1 1, SC is reset. The level prompt indicates 
the number of bats; level 1 is one bat and level 
4 is four bats. A null input sets the level to 4. 
At line 12, C is the counter for the number of 
bats used. The top left-hand corner of the 
screen is 7680, Character 224 is a reversed 
space, that is 96 + 128. The border aroimd 
the screen is dealt with in 13. A reverse 
graphic is indicated by 208. A% is used for 
random colour* Location 38400 is the first 
colour location on the screen. Graphic 207 is a 
reverse space. 

In line 15, 8164 is the bottom left-hand 
location of the screen. The corresponding 
colour memory map is given by 38884. In line 
19, the loop I determines how many layers of 
bricks and their position; in this case five 
layers starting four lines down from the top of 
the screen. The loop J determines how many 
bricks in each line, in this case 20. At line 30, 
the graphic character 204 is a reversed space. 
In line 75, X is the horizontal position of the 
ball — graphic 81 — and Y is the vertical 
position. The Y value is multiplied by 22, 
because the screen is 22 characters wide. 

In line 1 10, SYS 680 calls the machine-code 
subroutine to check which key, if any, has 
been pressed, and if so, move the bat. Line 180 
rubs out the ball. The lines from 190 to 220 
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GAMES 
SPECIAL 

You have to stay on the ball if you want 
to break through to higher scores in 
John Cullen's Vic-20 version of the 
famous arcade game. 








work out the new position of the ball; line 200 
checks if the ball is at either side of the screen^ 
and if so, reverses direction. Line 220 checks 
whether or not you have missed the ball. Line 
230 checks new position to see if it is occupied 
by a brick. Line 240 checks if the ball has hit 
the bat or got to the top of the screen. Line 250 
turns off the sound. Line 255 checks to see if 



all the bricks have gone with SYS 736, the 
second machine-code routine* If all the bricks 
have gone, then location 673 will contain 1, 
otherwise a 0. Line 260 calls machine code to 
move the bat. The speed of the bat is control- 
led by the number of SYS 680 commands 
between lines 75 and 260. Line 300 controls 
sound effects if the ball is missed. 



LDY# $02A2 


DEY 


STY$02A2 


LDX#00 


LDA#32 


LDA(I),X 


RTS 


LDA($1E00),X 


STA($1FCD),Y 


CMP$02A4 




CMP#204 


STA($1FCE),Y 


BNE B 




BEQA 


STA($1FCF).Y 


CPY# 19 




INX 


LDX#00 


6EQ6 




CPX#255 


LDA|I>,X 


INY 




BNEB 


CMP$0A3 


LDA#224 




LDA#01 


BNEA 


STA($1FCD>,Y 




STA$02A1 


CPY#02 


STA1$1FCE),Y 




RTS 


BEQA 


STAi$1FCF),Y 






N8: Numbers after the hash are decimal 






Mnemonics for the machine code. 







AMI 



) 



V 



EAKOUT 








Line 310 takes one off the counter and if you 
siill have a bat, Resets dixeaion counters 
Y and DY, X and DX. Line 320 gives control 
to line 465, when all the bats are gone. Lines 
400 to 418 control the display if you get all the 
bricks. The registers Rl to R4 are used here, 
to give a display. P% is the extra bonus you 
get, depending on level and final score. Line 

470 clears the input buffer — 198 — and lines 

471 and 472 check your answer to the prompt. 
Line 1000 generates random X and DX 

values. If DX equals -1, ball goes left, if DX 
equals 1, the ball goes right. The instructions 
are at lines 2000 to 2085. Line 3000 calculates 
the score per brick and can be altered to give 
different values as wanted. Data containing 
machine-code routines in hexadecimal are con- 
tained in lines 4000 to 4015. Lines 4200 to 
4265 are the Basic loader for machine code. 
Machine code is stored in free memory loca- 
tions from 680 to 755. Locations 673 to 767 
can be used to hold short machine-code 
routines. I 



1 OOSUB4200 ■ POKee ,197 POKE l.B' POKES73. • P0tCE674 .10 P0KE675 . 33 ■ P0KE676. 34 

2 XXf="aC««Ifitti«W)a)ffl»r R 1=36864 :R2«RU :R4»R3-»^1 S3-36876:V-S3+2-S2=S3-l 

5 PRINT'^naC POKEV+l . 138 

6 F0RI=3TO7 KD-I NEXT GOTO2000 

10 POKEV+1.130 P0KEV.15 V=20:DV»-1 GOSUBlBee PR1MT"M" = IFSOHITHENHI^SC 

11 SC-e- INPUT" LEVEL" ;L ■ IFL<I0RL>4TH£NL=4 

12 C=L PR I NT " n** FOR I =7680+22^2TO7680*22*2+2 1 POKE 1 . 224 NEXT 

13 FOR I =31022 POKE7e80+22*I . 208 ■ R;i«RHD< 1 >*7+l :POKE3840O+22*I . ^ ' POKE7701*22*I . 2 
97 

14 P0KE38421* 1*22. A?i^ NEXT 

15 FORI=0TO21'POKE8J64+I>207:A5i*RWD<l>*7+PPOKE38$84+I.ft5i:NEXT 
19 F0RI^3T07 :FORJ=1TO20 

30 POKE768U+22#I+J.204:POKE38400+22*I+J.T<1>:N£XTJ, I 

75 POKE7680+X+22«V>81 

80 PRIHT"^:«CORE *'SC PRlNT*'^>Mi»H«ri»HI ■ "HI"JM»»iiCHftNCES**C 

lie SVS680 

180 POKE7680^X+22'rY.32 

190 X=Xi'DX 

280 I FX<20RX>1 9THENDX=-DX : P0KES3. 220 

210 V=V+DY 

220 IFY=22THEN30e 

230 IFPEEK<7658+X+22*V>»204TNENDV= I ^ P0KES3. 230 • P0KE7658+X+22#V. 32 * OOSUE3e00 

240 I FPEEK < 7702+X+22*Y > =2240RPEEK < 7658+X>22# V > =224THENDV=-DY '■ P0KES3 . 240 

250 POKES3.0 

255 IFSC>190THeHSVS736: IFPEEK<673>=1THEN400 

2)60 SVS680;GOTO75 

300 POKEV . 1 5 : FOR I =23010 1 60STEP-. 1 5 • P0KES2- 1.1= NEXT : P0KES2- 1 . 

310 C=^C-1 IFC>0THENV=20-I»V«-1 6OSUB1000'GOTO75 

320 GOT0465 

400 PR I NT "H" ; POKEV+1 .27 : FORI = 160TO240STEP- 5 ;P0K£S3> I • fl/i^'RNDC 1 )*505+l 

405 F0KE7€S^^fi'A, lb0:POK£38400+fi;i. INTCRMD< 1 )*7> + l 

410 NEXT P0KES3. ■ P/;=CSC/(L*3> + . 5> * I «0 ■ J«0 

412 J«J+1 FORI ='0TO22'POKER1. 12+1- P0KER2>3S+I -POKERS. 150-1 ■P0KER4. 174-1*2 :P0KES3 
.220+1 

413 NEXT 

414 FORI=22TO0$TEP-1 ^POKERl. 12+1 P0KER2.38+I P0KER3/ 158-1 P0KER4. 174-1*2 •P0KES3 
.220+1 

415 NEXT :IFJ<5THEN412 

417 POKES3.0 PRIHT"3©ffliItf/0U GET A BONUS OF"P^"SO VOUR SCORE I$"SC+P/i:SC-SC+PX 

418 FORI=s0TO400e NEXT 

450 PRINT":ia:ONGRjftTlA.aTIOHS VOU^VEJ?) MAHE IT- YOUR SCOPE W KfiS''SC»'. ** 
452 IFSC>HITHENPRINT"WOUR SCORE IS THE BESTW SO FAR, HELL DONE!!!" 
455 GOTO470 
465 P9 1 NT ■' m^W • »H:HmNCES " C P0KES3 . ^ P0KES2 , 

470 POKE198.0 PRIHTXXf" ANOTHER GO<V/H>"; 

471 INPUTm^$ ■- IFLEFT*<fiH*^ 1 ><>"V"ANDLEFT*CRNt, 1 ><>"N'*THEN500 

472 IFLEFTl:(ANf.l>="V"TH£N10 

474 PRINT*'3i«»Il»IW««BVE FOR NON THEN! !!!!!" END 

500 PRINT" I ShID :/»'• or 3Me,....« OR ARE YOU BLIND?!!?" 

505 FORTT= 1 TO4000 NEXT 

507 G0T0471 

1^0 X=INTCRND< 1 >*20>+l IFK<2ORX>19THEN1000 

1010 DX=INT<RNDCl>*3)-i:lFDX=0THEH1010 

1030 RETURN 

2000 PRINT-* THIS IS «il?kE!W»<aD.'mj:<T BVjfl JOHN CULLEN. TO PLAY Jll YOU MUST "; 

2010 PRINT"KN0CK ALL W THE BRICKS FROM THE J^JALL.EACH LAYER OF A BRICKS " 

2020 PRINT'*SCOR£S MOREJO POINTS THAN THE LAST. " 

2030 PRINT'-W «HIT ANY KEYS" 

2831 CETAf IFA*=-"THEN2031 

2032 PRINT":7« THE SCOREING SYSTEM « IS AS FOLLOWS:- " 

2035 PRINT"« EACH LAYER OF BRICKS W SCORES POINTS " 

2036 PRINT"tflLAVeR 1-2 POIiJTS SLAVER 3—4 POINTS W L-AYER 5^—6 POfNTS* 
2038 PRINT")ftJSE KEYS-- i Z - LEFT^railllMlli: - RIGHT" 

2058 PR I NT "H 34JHIT ANY KEYS" 

2060 GETA* IFAf="-THEN2060 

2078 PRINT"M BEFORE YOL* START. YOU Jfl WILL BE ASKED WHICH M LEVEL YOU WANT," 

2071 PRIHT"1«a THE LEVEL INDICATES W THE NUMBER OF BATS M YOU GET -" 

2072 PRINT")««LEVEL 1- ONE BAT LEVEL 2- TWO BATS » ETC, " 

2075 PR I NT" 13 d*^IT ANY KEY TO START"" 

2080 GETAf : IFR$=" '" THEN2080 
2085 GOTO10 

3000 SC-SC+<10-Y) RETURN 

4000 DATABC.A2.02.A9,20.99.CD. IF. 99, CE. IF, 99, CF. IF, A2.00.R1.00.CD.A3.02.D0.07 
4005 DATAC0. 02. F0, 83. 88. Al . 00> CD, fl4. 02, D0. 05. CO. 13, FO. 01 , CS, A9. E0. 99, CD, 1 F, 99 
4010 DATACE,lF,99,CF,lF.8C,A2,02,60,YV,fl2,00,BD,0e,lE,C9XC,F0,0A,E8,E0,FF,D0,F 
4>R9,01 
4815 DftTA8D,Rl,02,60,YY 

42M I^I+l READRf IFA$-"YY-THENI«0:GOTO4250 
4205 A«ASCCAf >-48 B=A$C<RIGHTt<fl*,l>>-48: IFfl>16THENA-A-7 
4210 IFB>16THENB=^B"7 
4215 POKE679+I,A»16+B-GOTO4200 

4250 I»I+1 READAf A-RSCCfi*>-48:B^ftSC<RIGHTf <A$. l>>-48' IFfl>16THENA=A-7 
4255 IFB>l6THENB=B-7 
4260 IFA*^"VY"TH£NRETURN 
4265 P0KE735+ 1 , A* 1 6+B ^ C»OTO4250 
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I 



GAMES 



SPECIAL 



9 OIliGXK (6) , GY'/, (6) . 06X (6) . SC» (20, 32> r HSCX-O: H»- "NOBODY* 
10 ENVELOPEl, I, 1,1,-1,5,5,2S, 127»-4,0,-2, 127, 60: ENVELOPE 2 » 1, 10.20^-30, lO.S, I 

S. 127,-2pO,"l, 127, lOOtMODE 7 1 PRDC I NSTR t MODE 2iVDU 23t B202t O? 0;Ot i SCI 7.-0 1 L7--i » SCj| 

y.*0* t1AN7,«0i SHEET'/.- 1 

1 i L IFE7.-3: NG7.- 1 lOQXX-Ot OGYX-Os PROCMA2E ; PROCSETUP 

12 PROCMEN 

13 COLOUR2iPRINTTAB<0,0) ; "SHEET "; SHEET%: COLOUR? i PR INTTAB (0, 1 > t "SCORE ";SC7.; 

14 tFX 11 8 

15 *FX 12 I 

16 F0RV7,«0T0NG7.i FORNX-! TO12-SHEeT7.iPR0CMflN: I FMANX- 1 PROCSPURT 

17 NE X T s PROCGHOST s NE X T : I PL I FE7.=O6QT0a2 

18 GOT016 

19 DEFPROCSETUP 

20 FLA/.-0i6H7.-2S4iDX7.-0t0V7.-0iF0R V7.-0 TO NG7.sGX7.(Vy.)-12-V7.tGV7-(VX)«12;0Q7.(V 
7.>-247iNEXT:6XX<N67.*l)-12iGY7,(NGy.*l>-l2 

21 VDU 23.2S4,60.126, 15, 7, 7* 15, 126, 60, 23, 253, 60, 126,240,224,224,240,126,60, 
3,252,0,66, 195, 195, 231 ,253, 126, 60, 23, 251, 60* 126,255, 231 , 195, 195,66,0,23,245,56, 
124,254,146,218,254.254, 146 

22 X 7.-2 :V 7.-3 

23 ENDPROC 

24 DEFPROCMANs IFLIFE/.-OENDPRQC 

25 SC»(X%,Y7.>-'* "!A»-IN*<EY«(0) 

26 rFX 15 

27 IFA»-*'N"DX7.-~1;6H7.-2S4 

28 lFA*-*'M"DX7.-l:Gfl7.-253 

29 1FA*-*'A"DV7.— l:GH7.-252 

30 IFAt-*'2"DY/.-ltGH7--2Sl 

31 IFDX7.^X7.<0THeN39 

32 TT7.»ASC (SC« ( <X7-+0X7.) , <Y%+DY%) > ) 

33 IFTT7.-246THeN45 

34 IFTT7--245TH£NPR0CENDr ENDPROC 

35 IFTTX-247S0UND1, 1,ASC(A*>, I 

36 l*-Trx*ASC("»*MMAN7.«lsS0UNU3,2, lO, iOOi VDUIV, 4, 7, 0,0,0: FORDEL7.-lT0100iNeXTr 
VDUI9,4,COLOR7.,0,0,0: 1FSHEET%DIV5-SHEET7./SFLA%-1 i TIHE-0iVI>U19, 4,4,0,0,0 

37 IFFLA7.eJANDnMe>5O0FLA7.»O5VDUi9, 4,0, 0,0,0 

38 1 FTT7.s*2470RTT7.-ASC ('•*"> ND7.«NI>?:- 1 : I FND7.-0THENPR0CSHEETi ENDPROC 

39 I FDX 7.0 OORDY 7.O0PR I NT TA&(Xy,,Y%) I" " 

40 X7,-Xy.+DX7.:YX-VH+DY7. 

41 IFY7.<2V7.-29 

42 lFY7->29Y7,a2 

43 IFX7.<0X7.-19 

44 IFXX>19X7*-0 

45 DX7.-0: DYX-0: C0L0UR3 

46 PR rNTTAS(X7.,YX>|CHR*<GM7.>iSy.»-( lot (TT7.-247*>-(l00tCTT7,wASC (•*»'•) >>iSCy.-SCX 
+S7.!SClV.-SC17.+Sy.!COLOURRND<7):PRINTTABC6.1) tSC7,| 

47 ENDPROC 

48 DEFPROCGHOST 

49 IFLrFE7."0ENDPR0C 

50 SOUND2, 1, 10, I 

5 1 IFV7. >N67.ENDPR0C 

52 SC»(GX7. (V7-) .GY7.(V7.> >-CHR»(0G7. (V7.> > ; PftOCriOVEj COLOUR 1: IFOG%<V%) •246C0L0UR4 

53 PRINTTAB<GX7.(VXJ ,GY%tVX) > j CHR* tOG7. (V7.) > * IFGX7.<V5C> +DGX%-X7,ANDGY%<V7.) +DGYy*- 
Y7.THENPR0CEND: ENDPROC 

54 G X % < V7. ) -GX X ( V7J *DGX 7. : G Y7, < VX ) -6 YX C VX ) -^DG Y7. t OGX < V X > « ASC < SC ♦ < GX X < VX ) , G YX < VX ) 
>) iCOLDURVX*95pRINTTAB(GXX(VX) ,GVX(VX> > ;CHR*<24S» !SC*(GXX<VX> ,GYX(VX> J-CHR»(245 
> : ENDPROC 

55 DEFPROCMAZE 

56 VDU23, 247 , 0, 0, , 24, 24 , O, 0, O, 23. 246. 255, 255, 255, 2S5, 255, 255, 255, 255j COLOUR 
2iF0RVYX-2T029tFORXX7.»0T0l9jSC*CXXX,YYX>-CHR*<247>iNGXT!PRINTTAB(O,YYX)|STRING* 
<20,CHRf (247> > sNEXTs COLORX-4! IFSHEETV.Dl VS»SHEETX/5C0L0RX»0 

57 VDUl9,4,COL0RX,O,O,0lCOLOUR4sREST0REiF0RZ-lTO66iReADXX,YXsGOSUB63iYX-3l-Y 
X:GOSUB63!NEXT 

56 DATAO, 2, 1,2, 2, 2, 3, 2, 4, 2, 5. 2, 6, 2, 7, 2, 8,2, 0,3, 0.4, 0,5, 0,6, 0,7,0,8,0, 9, 0,10, 
0,11,0,12,0, 13,0,14,2,4,3,4,4,4,6,4,9,3,8,4,8,5,2,5,3,5,4,5,6,5, 1,14,2,14,2,7,3 
,7,4,7,2,9,2,10,2, 11,2,12,6,7,7,7,8,7,9,7,9,8,9,9,4,8,4,9,4,10,4,12,4,13,4,14 

59 0ATA4, 15,5,10,7,9,7, 15,9,13,7,11,6,12,8, 14,8,15,9. 14,9,15,7,14,8,11 

60 NDX-29itCOL0UR14iF0RAS-lT04iREADX,Y:PRINTTAB(X,Y) :"»*'; TAB (0, 0) lSC« <X , Y> -" 
t'lNEXT 

61 DATA!, 4, 10,4. 1,27, 18,27 

62 ENDPROC 

63 GaSUB64?XX»l9-XX 

64 PRINTTAB(XX,YX>CHR«<246} ; s SC* CXX, YX> -CHR* (246) iRETURN 

65 DEFPRDCX i DG XX* < XX< Q XX < VX > > - t X X >GXX t VX > ) i ENDPROC 

66 DEFPROCY t D6YX- ( YX< CYX < VX ) > - ( YX >GYX < VX ) ) : ENDPROC 

67 DEFPROCLOOK:jTTX-ASC(SC»(GXX<VX)+DGXX,GYX(VX)+OGYX> > t ENDPROC 

68 DEFPROCMOVE; D6XX-0* DGYX-0 

69 PROCX:PROCLOOK! IFTTX=245DGXX-0 

70 PROCYsPROCLOOK; IFTTX-24SDGYX-0 

71 ENDPROC 

72 DEFPRDCENDt SOUND 0,-15,4, lOiPROCCOLiCLSr IF SC1X>IOOOO LIFEX-LIFEX* I : SCIX- 
SCIX-IOOOO 

73 vy.-OrLIFEX-LIFEX-ls IFLIFEX-OENDPROC 

74 SHEETX^SHEETXi^ I :PR0CMA2E: PROCSETUP! PROCMEN; PR0C»1ftN:COL0UR2fPRINTTAB(0,O) | 
"SHEET -sSHEET%!COLOUR7jPR1NTTAB<0, 1 ) f "SCORE "tSCXi i ENDPROC 

75 DEFPROCSHeeTi 1FSC1X>IOOOOLIFEX»LIFEX*^ 1 : SCIX-SCIX-IOOOO 

76 VX«Os CLSiSHEETX-SHEETX+l ; SCX-SCX^ < 1000* (SHeET7.-l ) > iSClX-SClX-i- ( lOOOt (SHEET 
X-IJ >:C0L0UR8:PR1NTTAB(7,10>1 "BONUS "tC0L0UR15tPRrNTTAB(6, 12) iSHEETX-lj'* X lOOO" 
;FORA»1T01 0000: NEXT 

77 PROCMAZEs PROCSETUP: PROCMEN lPROCMAN;COL0UR2:PRINTTA^<O,O> ; "SHEET "tSHEETXi 
C0L0UR7:PR1NTTAB(0, 1> t "SCORE ";SCX5 s ENDPROC 

78 DEFPROCMEN: tFL I FEXal ENDPROC 

79 C0L0UR3:FORA7.-2TOLIFEXiPRINTTAB(AX,3O> tCHRS (254 > t TAB<0, 0> i * NEXT i ENDPROC 

80 DFFPR0CCOLiF0RC-0T0l5:FORN»lTOlOOiNEXTiVDU 19, 4 , C, O, 0, OiNEXT: VDU 19.4,4,0 




The game in this article is a very enjoyable, 
and addictive, game for the 32K BBC Model 
B. It is slightly difTcrcnt from the arcade 
implementation in that there are only two 
ghosts who can go through walls and the 
funaion of the power pills is to stop the ghosts 
chasing the Muncher for a few seconds, giving 
him a chance to eat more dots and so get to the 
higher sheets. The player gets bonuses by 
totally clearing a sheet. 

Every fifth maze is an invisible one, but the 
player must remember the pathways, in order 
to follow them. When playing such a sheet, 
the maze is made visible for about 10 seconds, 
when a power pill, or thunderbuster, is eaten. 
The following keys are used to move: A to go 
up, Z to go down, N to go left and M to go 
right. 10 points arc given for the dots that it 
eats all the time and 100 points are given for*, 
which are ihunderbusters. 

A bonus of the value 1,000 multiplied by the 
number of sheets is given ever)' time a sheet is 
totally eaten, thus 1,000 points are awarded 
for clearing the first maze and 13,000 points 
for clearing maze number 13. 

An extra Muncher is given every time you 
score 10,000 points: you have three lives to 
begin with. 

To begin with, you may think that the game 
is very easy, as the ghosts move very slowly, 
but they get faster every sheet, until they 
become half your speed on sheet 11, from then 
on their speed remains constant. Here are a 
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A deceptively easy game to start 
with, this BBC version of a well 
known arcade game written by 
David Griffin is definitely worth 
getting your teeth into. 



HERE 
COMES 

THE 
^A^ZE 

MUNCH 



few hints. It is a good idea to clear as much of 
the maze as you can without using the thunder- 
busters. On the lower sheets move straight to 
the middle of the maze> and clear that area 
first> as it is the most difTiculi. 

When the ghosts are moving the fastest, 
clear the outer regions of the maze first> 
reserving the thunderbusters to help in 
clearing the centre. Try not to leave individual 
dots, but clear large areas of the maze at once. 
Don't hesitate or panic> it is quite easy to get 
out of most situations. 

If you want to change the number of ghosts, 
change the value of NG% in line 11. I would 
advise against conversion to other computers 
because this program uses many special 
functions of the BBC. But in case anyone 
wants to try here is a list of some of the BBC 
peculiarities used in this implementation. 

Envelope defines the envelope used in the 
Sound command — this can be ignored. Mode 
changes the display mode> Mode 7 is a teletext 
display 40x25, Mode 2 is a high-resolution 
display, with characters on a 20x32 grid. 

VDU 23 defines characters on an eight-by- 
eight grid. The first parameter is the charaaer 
number, the following eight define the shape 
row by row, with the decimal equivalent of the 
binary number representing the character row. 
The VDU in line 10 stops the cursor flashing. 

Proc calls a procedure defined by DefProc; 
this should be replaced by a Gosub command 
on other computers. 



Colour sets the current text colour. Print 
Tab {X,Y) positions the cursor at position X,Y 
on the screen. All the *FX commands can be 
ignored. 

VDU 19 XI, C2, 0, 0, sets colour CI to 
colour C2; this is used in making the maze 
invisible. 

RND gives a random integer between 1 and 
the number inside the brackets. Sound A, B, 
C, D plays a note on channel A, of volume B, 
of pitch C, for duration D. Div signifies 
integer division. 

The command Get$ waits for a key to be 



pressed and puts the string value of that key in 
the suitable variable. 

Inkey$(n) waits for n cycles of the clock or 
until a key has been pressed, and puts the 
string value of that key in the suitable variable. 
The program puts the whole screen into array 
SC$ and can use this array to see if the man is 
trying to go into a wall, or has eaten some- 
thing. 

The highest score so far attained is 
10,154,250 — achieved after playing continu- 
ously for several hours, and reaching sheet 
999. ■ 



,0,0sENDPR0C 

B I DEFFROCSPURT I FORSPX- 1 TO (RND U00> -^20) s PROCMAN: h#EXT s MAN%-0» ENDPROC 

82 M0D€7 

Q3 MFX 15 O 

94 iFX U O 

eS PRINTTAB(10,S>tCHR*(l^l» !CrtR»< 13A>: "YOU'RE DEAD? f " r TAB< lO,6U CHR» < I 4 1 > ; CH 
R« ( 136) ; "YOU'RE DEAD ! J " 

86 PRINTTA0<e, lO>;"V0U SCORED '• ; SC'/. 

87 IFSC7.>HSCy.PRINTTAB(9, 12>:"THE HIGHEST SO FAR''ELS€PRINTTAB<4, 12> ? "THE ©EST 
WAS "jHSCX;" BY " t H» 

88 IFSCX>HSC'/.INPUT^ ' ' " YOUR NAME "H*sHSC'/.=^SCX 

89 PRlNTrA0(fS,22);CHR*(129) sCHRfC 141)* "ANOTHER GAME ?" ; TAB (S, 23) tCHR* ( I29> jC 
HR*( 141); "ANOTHER GAME '^'* 

90 REPEATA«-6ET*»LHMTILA»-"Y"0RAS«"N" 

91 IFA»-"Y"THEN10 

92 END 

93 DEFPROC I NSTR 

94 PR1NTTAB(2,0)!"!1UHCHER<C> D*vid Griffin 26*6t82" 

95 PRINT^** tn this Q^ttm you ii«u»t move a mACi Around a nazifp fr«tinQ dots 
as you do «o.H« i« beinq purvued by two mvxl qhostft who cun only b« stopped b 

y #*tinq A flash! no thunder bu«t«r , and «v#fi thctn for « short while only*" 

96 PRINT" Aftcpr cloArinq the m*z« of dots «nd thunderbustors, a now oncp i 
s qiven. Ev<rry fifth mA£« x% tnvieibl«« just to add VKtra interest and dif 
f iculty." 

97 Pf?INT'* An extra man i% qiven every 10,000 point*. *'*'* " To laove use 
the foUowinq keys t-",*^- 'A* to qo UP","- *2Mto ^o DOWN-*'" 

*N' to qo LEFT**,'" 'M* to oo RIGHT" 

98 PRlNT^'s" PRESS ANY KEY TO PLAY. . , " s REPEATAtiSETf: UNTILAtO 

99 ENDPRQC 
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IF THE CLOUDHOPPEBS, 
WASPS, SPlDEHS,METE(mS/£ 
OB SATELLITES DONTm 
BEATyOU. ir 



» \ !* 
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RENAISSANCE 
WILLf&^ 



"^^^ 






.ifri; 



&.*:• 



/ 



5c45^;^ 



7 



/'Z 









f??- 






o 



« 



meteor run 



alellito 



— ^^ Wi ,'- w^^.t^^:^ 



^ _^ -— . oncl meteorite/ 

^More great 

VK Cartridge games from Audiogenic 

Availabic from atl VICdcalcrv or dircvi from Audiogenic Lid. PO Box 88, Reading, Berks. (0734 ^63^4} Credit cards accepted. Meteor Run, Renaissance, 
Spiders of Marv, SaicHiics and Macorilcv £24.99. Cloudburvt: £19.99 (inclusive of VAT and p&p). All tillev copyright UMIJNC represented in Europe by 
AudiOKcnic. Send lor lull caialoituc. * \ 
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SOFTWARE 



SOFTWARE FOR ALL presents programs for the people! Our list 
of original progranns forthe BBC, DRAGON, and SPECTRUM is 
growing everyday! Reasonably priced. Ingenious use of 
programming. Excellent entertainment. These are the hallmarks of 
SOFTWARE FOR ALL. 

Order now for fast delivery or visit one of our dealers. There's big 
things happening for all computer users . . . That's why we're called 

SOFTWARE FOR ALU 



A computerised version o* 
me ofigmaS card game wiih 
Hi-Res graphics. 



£6.45 







POLAR BEAR 

Educational game (or 
S-l2-yearokJ$incofp. 
, simpfemaths tables. 




£7.45 



SFy\CE KINGDOM 

Battle your way arotind the Pianeis to become ruter Of me 
Galaxy' Excellent useol graphicsand sound. 32K 

-^^ £7.95j 



CAR WARS/ALIEN PLANET 

Two addictive graptvics 

games both BASIC 
and Machine Code. 

'J£ij £6.95 








KIZl^I 




Two player game. 

features include 

expforation. 

driiling.emptoyment 

arxi Price Wars. 32K 

£6.95 



AREA RADARICONTROLLER 





You 're in the control tower at Heathrow and it's your job 
TO control up to 79 aire raft, taking off, laodif>g,ofiust 
passing through, VERYAODICTlVE- HIGHLY 
"ING? 



FRUSTRATING 



DiMDOHH 



Try to outwit your 

computer opponent in 

this ganr)eot skill. Great 

^graphics. BASIC and 

nnachinecode.32K 



PHARAO HS TOMB 

3D Maze Game 

and Adventure 

folied into one !4aK 



TIME TRAVELLER 



Tfavellh'ougtior^eriOO 
rooms in different times 
and find the key back to 
your own time. 32K 




Fight for survival on an is^nd inhabited by hungry, 
dangerous cannibals. BASIC and machine code 

program. 






£6.95 



UGlltyPackl am 

Envelope program, variable print text scanner and 

n"«n^rydump.32K 



£6.95 




Anadventuregamem 

which you fight your way 

through many obstacles to 

escape. 



PMCwiBi fB.95 



lltilityPaGk2 £7.45 

Disassembler, program cr y nch and text editor': 32K 



-■=:-;ii;':i'i 




'SEND TODAY! Posho software for all. Oepl YC 72 Nonn street. Romford. Essex Of Phone: (0708)60725! 



BEEBTREK 

Real tinrte advanced Startrek (iame. 

Extra facilities incktde 

• 'probe satetntes**. 

"damage reports ■• 

&■ onboard > 

computer" 



£7.95 



I 
I 
I 
I 
I 
% 



Please send me: 



Please bill my Access /Barclaycard/Amex No: 




Pfease add £1 .00 P&P per order . 

Total: ~ 

1 enclose Cheaue/P.O. made payable to 
SORWAREFORALl. 



1.0a 



SOFTWARE 



^-^OR 



VmgtBmsfyrthepeople^ 
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2A»0 

6dD-90| K-0| V-O; li-0; »=3; I=Oj L=0; S- 1 ; W-0| C-0» 8-0 
lSJ-£9500|H-£8400j ! £23»£V 1 OO | P«C2900 
20DinCC ( 1 1 ) ^ BB ( 105> , DD f 15) 
2S P*»12 
30718=-£82|G.9 

70hF.F-OT076O;J7CF)»O;N*»CCll-0 
75F, F=^l TOl 0; CC (F) -O 
800a <Ft4-*- (R* X3> > 1 10; J? (0^8) -F 
90C« (F«7+ (R- X3> > » lO; J? (C-»-9) -F 
95E»C;N.Fj0.p 

lOOoP-' ' -CM>TIONS-'*' ^IFV>OP-'*bRIBE, ** 

101IFI=10RW»10RX7B»30RX?8=10P."tAKe,- 

102IFW=1P. -CAST SPELL, " 

104P. ♦BBlOl 5 Y« ( 10-X79> «20 

105jF-0;DOLI.DDO|WAIT;F=F+i|U.?£80<>32ORF»Y 

106O«7£8O:IFF**Y IFX?9<11 1FX79>0 IFX'>9t40>D G.a 

107IFF-Y G.j 9^ 

HOP, • i IFO-65P. "YOU ATTACK-|G-» 

i20IFQ=6AIFV>OP-^'BRlBE **j6,b 

12SIFO=6/P. -SPELL"je.H 

130IFQ-76P, ♦12-LOOK" ; R=0; 8« * 

1401FQ=^84IFW=10RI"10RX?8=3 0RX78-1OP. ♦12"TAK:E-;G. t 

1 SOIFQ= /8P. "NORTH" ; N-2; Q. c 

160IFQ-83P- "SOUTH" ;N-3ie.c 

1 701 FO'sOTP. 'WEST " | N=5; G- c 

180IF0-S9P--EAST"jN-4iG,c 

1901F0^8GP- -UP" ; N=A| 8. c 

210IFQ-»68P--DOWN";N«7;G.c; 

220IFO=77P. «BB102;G. j 

23dlP- '"OUCH! ^'"'•BBlOSiD-D-lO;©.© 

240cIFX?N*l B-1 

24SIFK-10RBsl6.tt 

2S01FX7N>9IFK-0P. *-YOU CAN'T IT'S LOCKED" ;G.o 

260«;FN-6IFD<100P. '"YOU Ct^'T VCXJ ARE TOO WEAK**$G.o 

270IFN«2L=L-50| G* p 

280IFN=3L=L*50;G-p 

29OIFf^4L=L+lO;0.p 

300IFN=5L=L-1 0; G. p 

3iOIFN=6L=L-250;8.p 

3201FN-7L-L+230; B- p 

SOOwIFM«lB-l;P. '"SPELLED"; IFD<200D-200 

S10IFX79<10OIFX?9>0G.« 

520G.O 
10OOpF-F-lTO99jMAIT!N,;S>-3|'?£€l«0|CLEARO|P.*30 
t0O4iX-J^H^ 

10O5P»L-250; ; XFD<200D=I>+10 
1 006 I FL< 250X7&= I » P=L 
1007IFL>490X''7-1;P-L-500 
1010IFP<50X72«1 
1030IFP>190X73-l 
1040IFPX50'-40X74-1 
Jl050IFP%50=0X7S=i 
1080Z«lOO0j?X=L/lOsF«l 
1085kN«X7F; lFF>7G*q 
1090IFN-0N«S; S*S+1 | IFS>12S-l 
1 100IFF>S1FN>7N»JI 
1 1 1 OqX7F««N; 2-Z+200 
1120IFNOOG. fZ* 
1 123rF=F-i^l ? JFF< 106. Ic 
1130IFX79=10IFI#«06pS 

1 1 35 1 FCC 1 1^1 1 IFD>8O0«D"5O| IFL-OS. 7400 
1140B=0fG.o 

12001FL«0P. •«BB95,«BB(ISK2>'' IF "«BB80'«BeS4;G.r 
1210P- •♦BB2,»BB(N*2) ' ;B,r 
1400IF(L-50) >OIFX7~47-OX7-47*N 
1405P. ^♦BB15,*BB(15+N> jG-r 
1M>OIF(L+50><750IFX?52-OX732-N 
1^03P, '♦BB2B,»BBtNH5>;6,r 
180OIF(L+l0><75OrFX71>-OX?15'-N 
1805P. ' ♦BB29»»BB(1S+N) ;G-r 
2000IF (L-IO) >OIFX7-6"OX7-6=M 
20O5P - ' ♦BB30, tBB < 1 S-*^ ) ; 6. r 
22OOIF(L-2S0) X>IFX7-243=OX7-243=N 
2205IFN>6N=i 
2210IFN>1P. '*BB(29*N) 
22208- r 

24001F (L*250) <750IFX?256«0X7256«#I 
2405IFN«i78.x 

2410IFN>1P. '•BB(34*N) 

24206.r 

2470xIFL>490ORI-lORW»16.r 

2475LI-DD1 

2480P, • ♦BB41 ; L=L'^250; D«D-50; J7 (L+6) =1 ; J7 CL*7> -1 1 S«l |Q. i 

26OOIFI«^lORW=lORX78-»3QRX78-lOORX70-ie,u 

2601G.r 

260SuR«(A.R.%7-M>«10fP-'»BB42 

26l0IFX78'-lG.v 

26201 FX78=&P.R 

2630P- mBB <43+N> ;G. r ^ 

2690 vP - «BB43 ; S" 1 | I FH- 1 G . r 

2695P. '^$BB44|L=C<A.R-7-70)+S>tlOtLl.DD58G.p 

2800P. •♦BBSS 

2802IFN>100P- "DEAD **;P. ♦BB<N-43> |8.o 

2805P- tBB <55+N) ; IFN«20>D; rFN< >10 G- a 

2810IFW=*01FN-10G. • 

2820G*r 

361 OsR- (L* (R. 7.5*10) ); IFJ?(R+9I <>O0f«>74OORR< OS. » 

3612LI.0DS 

3615P, ' -THE "«BB C55*X79) , ^8866 

3620IFV=OIFJ? (R*8) ==0J7 CR+8) -5 

36221 F J7 < R+8 > =0J? (R-^8) =6 

362SIFX79-10I E=Rj J? (R+8> =6 

3630*17 <R+9)»X?9;X79-0;G,o 

4000alFN^O P." MHAT*';G.o 

4001G«((A-R-*/10+l)-«D/50)+M4-CH/3)>tlO|IFB>100e»100 



{//Sting continued on page 65} 
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GAMES SPECIAL 




r 
L. 



I — '\ 



1/ 1^ 

[Beyond the drooling ghouls 
you'll find economy and 
complexity in Colin 
(Comber's Atom labyrinth 
as you seek the chalice. 

Quest is an Adventure/Labyrinth 

game. The object of the game is to 

become strong enough to find and ovcr- 

Ftome an evil sorcerer^ recover the magic 

chalice and return to the starting position. 

There are items scattered through the cells 

which may help in the Quest. Moves are 

' made by typing the initial letter of the selected 

option. With luck the number of options will 

increase. 

A magic wand is visible, but a lamp must be 
found before the other items can be seen. The 
keyboard scan is associated with a countdown 
which permits you to move, providing your 
reaction is faster than the reaction of the 
monster in that cell. 

Using an article in Your Computer by Derek 
Haslam — Software File October 1981 — on 
storing strings in a string array enabled me 
to fit the game into the Atom's memory. 
Strings can be stored in the upper text 
space using line numbers. To access the 
upper text space type 

?18=#82 

The string start locations are read into 

array BB^ which is also stored in the 

upper text space. !21 - # 9100 — line 

15 — moves all arrays from Top 

where arrays are normally stored to 

where you decide to store them. 

In this case it is # 9i00> a safe 

distance above the last string. 

Routine 950-995 reads the 

first character of string $?H 

into array BB. To identify 

J he strings take the line 

imber, divide by 10 



ATOM 
QUEST 



and take way 100. Here are two examples: 

$BB1=line 1010 
and 

$BB105 = line 2050 

The data for the cells in the Labyrinth is 
arranged in a 75 by 10 matrix. A conventional 
word array would consume too much memory, 
but it is possible to store the data in a byte 
vector since all the values are smaller than 255 
and can be stored in single bytes* This matrix 
is represented using a onc-dimcnsional array, 
and the position of an array variable is then 
calculated by J?n. 

The Labyrinth array J?0 to J?749 is also 
stored in the upper text space J=#9500 — 
line 15. 

A move north, east, west, south, up or down 
modifies variable L J?L = X3 and the nine 
features of a cell are stored thus: 
X?0 = Cell number =L/ 10 
X?l = Cell description $BB 3-14 

X?2 - North exit $8 B 16-26 

X?3 = South exit $8616-26 

X?4 = East exit $BB 16-26 

X?5 = West exit $6616-26 

X?6 = Upexit $BB3V35 

X?7 ^ Down exit $8836-41 

X?8 = Object in cell $8843-54 

X?9 = Character rn cell $8656-65 

Initially all the cell features are zeroed — line 
70. As a cell is explored, routine 1005-1050 
checks for external walls and inserts stone 
walls to prevent the Adventurer falling out of 
the Labyrinth and being struck down by a 
Space Invader, 

The internal walls, exits and stairs are gener- 
ated by the routine 1085-11 10> w^hich takes a 
number from the sequence 1-12. This means 
cell features are determined by the Adven- 
iurer*s exploration so^ ahhough the Labyrinth 
remains stable and retraceable, each Quest can 
be unique. 





The variables. 


A 


Adventurer cour^t 


B 


Spell flag 


C 


Character seed 


D 


Defence factor 


E 


Sorcerer's location 


F 


For Next counter 


G 


Pseudo On-Goto variable 


H 


String counter H= #8400 


1 


Lamp flag 


J 


Start of byte vector J = # 9500 | 


K 


Key flag 


L 


Location variable 


M 


Monster counter 


N 


Dummy variable in p routine 





Object seed 


P 


Dummy variable in p routine 


Q 


?#80 



Random number 

Seed for pseudo- randomise in p routine 

Take counter in i routine 



R 
S 
T 
U 

V Gold pieces 
W Wand flag 
X X = J?L 

Y Keyboard scan counter 

Z 1000-1- in p pseudo On-Goio 
Outiine of the program. 



2-95 



100 o 
105 j 

1000 p 



2820 
3600s 

4000a 
5000 t 
5200 f 
5300 
6000 
7000 b 
7060 
7400 



Set variables zero array s J-J7749 and 

CC Seed objects 

Character seed 

Options keyboard scan 

If character present, countdown, 

Goto a — attack routines 

Describe cell 

Describe object 

Describe character 

Character magically disappears 

Attack routine 

Take object 

List objects, display strength 

Drop-object option 

Sorcerer defeated: find chalice 

Bribe option 

Bribe for sorcerer's location 

Chalice safe: quest successful 



?18-#82 
890 Keyboard scan, assennbler source 

code 
910 Sound effects, assembler source 

code 
940 If strings have been read once 

Goto t.text p 
950 Read string starts into array BB 
tOOO Goto 1. text p 
1010 First string 
2050 Last string 
The memory map is as follows: 

# 2800 Keyboard scan 

Sound effects 

# 2900 Main program 

# 3C00 Main program 

# 8200 Assembler source program 

assembled to # 2800 
String -reading routine 
String data 

# 8E00 String data 
#9100 Arrays BB,CC,DD 
#9500 Byte array J ?0 
#97EE toJ?749 



To test the program without continually 
getting killed off, Run the program. When the 
first cell has been described^ press Escape, and 
then tvpe 

K = 1;W = 1;O=1000;G.p;RETURN.ESCAPE,G.p 
which is quite a useful way of cheating. Until 
the program has been cleared of typing errors. 
Save the program as two separate files with 
different names. 

When the program is running it can be 
saved as one complete file. It is i)ossible to load 
this 8K program in one go using the *FLoad 
command. 

*SAVr'QUESr'2900 3D00 

When it has completed, rewind and *Cat 
until 3B0O is displayed; allow this entire 
memory block to pass the recording head of 
your cassette recorder, listening for the brief 
carrier tone between memory blocks and stop 
the recorder before the header of 3C00 is dis- 
played. Now Break, Old and *Save'*Quest" 
8200 8E00 and record, erasing the dummy 
memory block and replacing it with the upper 
text data. This fools the Atom into loading 
similarly named files to separate loading 
addresses. 
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electronics 



ABACUS CONTROLLER 



Spectrum 



MONEY BACK GUARANTEE 
CASSETTES DESPATCHED 
WITHIN 4« HOURS 




^^. -g^ 



Developed to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
ZX SPECTRUM CONTROLLER: Single swhch selection of 
SAVE, LOAD & AMP modes. Built in am.piifief and loud- 
speaker boosts Spectrum sound output. Price £14.95 
2X81 CONTROLLER: Single switch selection of TALK, SAVE, 
CUE & LOAD modes. Built in microphone/speaker for fast and 
reliable program naming and cueing. Price £9.96 

AH rtwnj in this advertisement can be viewed before buying at the Buffef Micro 
Shop, London, and Jay 0«« Communiceiions, Water Street, Port Talbot. 



AVENGER 




AVENGER: This all action arcade-style game written in 
MACHINE CODE for the 2X Spectmm is fantastic! You are 
flying over a mountainous planet terrain. Your mission is to 
attack, using lasers and bombs, launch pads, buildings and 
missile silos, Alien craft attack you with missiles; guided 
missiles launched from the ground hunt you out. But what ever 
you do don't hit the atomic power stations! I Continuous 
display of time, score, shields and laser temperature. Five 
levels of play and high scores. 
Price £4.96 inc. Also available for the ZX-81 (16K) at £4.95 inc. 

SPECTRUM GAMES PACK 1 

DESTROYER: Listen to the t>eeps of the sonar to locate and destroy 
f the submarines before they sink the merchant ships. 

\ ICEBERG: Steef your icebreaker through thickening pack ice 
to pick up survivors, 

BATTLE: Destroy missile sites while avoiding mines 
f ^^ and the computerised er^emy tanks 
(■^r . ^oS'ithat are out to get you. 
i* " ./ ^.. ^ ANDROID Rescue the miners before 
V^gpAVPIT RESUCE 




AB 

four on 
one cassene 
at the incredible 
pfico of £4.9S inc 




186 St. Helens Ave, 

Swansea, W. Glam. 

Tet: (0792) 50282 



they are trapped in the 
flooding mines, jr y<r^^ -»^ i 

1 





Ityou're interested 

m exhibiting please 

contact Mike Johnston 



*■*•:: 



Saturday 18th December at the 
New Horticultural Hall, 
Greycoat Street, London SWI. 
One day- lOam to 6pm. 



i 



Thinking of buying your 
fChristmas computer? 

Looking for ZX hardware or software? 
Want to meet focal user-groups and ZX 
enthusiasts? 
Or just want an interesting day out? 

Then call along on Saturday. 1 8th December for the Chiistmas 
Special MICROFAIR! 

It's full of Ciiristmas Cheer — everything for the ZX8 1 , ZX80 and 
ZX SPECTRUM under one rooP 

Meet a wide range of manufacturers of a!l types — talk to 
interesting people — get advice — buy that last minute present. 

There's plenty of room, there's a Bar if you get thirsty and a Buffet 
if you're famished' 



There's even a bring and buy sale so you'll be able to pick up a 
bargain, and of course a complete showguide available on the day. 

Make a note of the date or 
write for advanced tickets to 
Mike Johnston, 7 1 Park Lane. 
London N 1 7 OHG (enclosing 
aSAE) 

Admission charges are 75p 
for adults or 50p for kids 
(under 14} Please make 
cheque. P.O. payable to ZX 
Microfair. 

Do it now and make sure of 
a very happy ZXMAS^ 






ZXMllCRdHdR 

I mmKm I 
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(listing continued from page 62} 

4002F.F=1T050|WAIT;N. ; IFG<lOG-10 

4004IFN>100P»* -CORPSE MUTILATOR" | 8. O 

4005P . ' - THE •% SBB ( N *-55 > « *• «BB67 

40O6P. ' »BB68 

40O7P. '"THE -,»BB(N+55>" "jQ, <G'^4OO0) 

40iaP, ♦BB69jDaD'»-20;»^M4-l 

401 II FN- 10 0,6000 

401 2yR= t A. R. '>t70+2) » 10; IFJ? (R+9> < X>G. y 

4013J?m'»-9>*X?V 

401 5X'>9= (X?9) +100; N^XT?; B, o 

4O2OR«(A,R.XV*l)»lOiP.»BB70pR,»BB49" AND " ; CC6=6;V»V+R|S. » 

4030IFV>OP* SBB?! ; 0«I>+SO; V-O; CC6=0;CC5*0| 0. ft 

404OP. *BB72; D^D+30; G. a 

4050P. ♦BB73; D-D^20j G. a 

406OP. «DD74| D«D-10| G. a 

4070P. *BB75; D--D-20; G. a 

4080P,'»BB76;D-D-10|G-o 

409OP, «BB77| D«D/2; G- o 

4100IFD>10IFW=lIFN<>106-4090 

4105F.F=1T099;WAIT;N. 

4110P,*12-THE -»BB<N+55)'' "♦BB78" jLI •0D5; G. 75O0 

5000tT»X78; IFK2 P-*tBB79;G,o 

5010«=2;CC<T>^T|X78=0iS- (T»lO*^5O00> 

5020K=l;G,f 

5O30J=»l;G-f 

3040D«I>-200;G.f 

5050V-V^^999| D-0-3OOI CC6«6$ S. f 

S060V='V4^R|R-i(A.R.X75^1>«10|a?CR-«-e}-6|e,f 

5O70G.f 

SO80D-D^2OO|G.f 

5090D-D-»-300;e. f 

51O0W=l;G.f 

5U01FCC10-10 CCiO*0|H-0;B-ljLI.DD5iP- '-THe MAGIC HAND **«BB66 

5200f P* • ♦BBSOi R-V; T*0 

52J0F.F-2TO11 

5220IFF-6IFF-CCeF>P.R- « 

5230IFF-CC <F> P. «BB (43+F> " p " ; T»l 

S235N-;IFT»OP. " -«BB8i 

5240G=D/lOOi IFG>66«& 

5250 IFG< 16^1 

525SIFCC7-7P. '«BB96, J7L 

S260P. * -YOU ARE "«BB (82-*^G) j IFT=06- 1 

5300P. ' »BB99 "ANYTHING" ' •BBIOO' 

5310 DO LI,D00;U-?£80<>32 

531S IF?£80<>89 G.i 

5320F-F=-2TaH|lFCC(F><>F G.n 

5330P- «BB99SBB (CC (F> +43) ' ♦BBIOO'' 

5340 DO LI,DD0;U-?£80<>32 

5343 1F?£80<>89 G#n 

535OIFX70-OG> 5390 

5360R- ( A. R. X72+2) « SO j IF J7 (R*S) < >0G. 5360 

5370J '> i R^e > - X ^B 

5380P,*-THE ''♦BB<43+J7m+8>>»BB66 

5390X?8-CC(F> ;CC(F>=0 J 

5400IFF=2K*0 

54101FF=3I«0 

542OIFF*=4D-D*20O 

5430IFF=5V«0; CC6-0jO-D+200 

54401 FF»6V*0; 005-0 y D-D+200 

5450IFF=8D=D-200 

5460IFF-9D-0-300 

5470lFF-10l#-0 

5486nN. ;3.i 

6000X'>9'=0| X?8- 1 1 1 P. • «BB42* •BB54 ' «BBa2; B. o 

7OOObIFX79-0P. ' "BRIBE mm'>" ; G. o 

7005IFX79>11 P. -DEAD **»BB(X?9-4S> -?"|e.O 
7010P»'*BB8O V,*BB49 

7020 P-'"FOR-,X?9tl0- -♦SB49*' THE "SBB (X?94-55> **BB89" 

7040P, ' -AGREED? -•BBIOO 

704 1 DOL I . DDO; ©='^£80; U. Q< >32 

7042IFO<>890RV< (X?9«10>G.a 

7045P- • ♦DB90; V-V- tX'>9t 1 0> 

70301 FX'>9>40RCC7<>7©, 7090 

7060P-'"FOK'\ (X?9»10>- **»BB49" THE -♦BBCX?9*55> 

707OP. 'SBBIOS" THE "«BB65 

7O80P- * " AGREED?" ♦BBIOO 

708 1 DOL 1 - DDO f 0= *?€80 ; U . Q032 

7082 1 FQ0890RVC < X 79 « 1 > G - a 

7085V=V-(X?9«10) ;P. " -THE -«BB65«BB104«£/10 

709OH-M+1 

7100P. '"THE -♦BBCX'?9'»-55> ' tBBA^; X79=s0|6- o 

7400 LKDD1;LI-DD1|P.»12 

7402P-»BB34" IS SAFE" 

740SIFV>OP. '"AND YOU FOUND"V, ♦BB49 

7410P. ' ♦BB97* i IFV>OP, tBB98 

7413G-7513 

7500P, '♦B89i 

7510A-A+ 1 

7515P*'*BB92,M*»8B93,A'*BB94'iLl,£FFE3|8,d 

7320 END 

7 18- £82 

e90#P - S^l r F . F- 1 T02 

895 F-F-1T02 

900C:DDO JSR £FE71 ;TYA; ADC d32;STA £30;RT3 

910SDD1 LDA 31; ST A £81 

920iDD2 LOY »10;:DD3 LDA £BOO2;E0R »4jSTA £B002;LDX £81 

930: DD4 INXfBNE DD4;DEY|BNE DD3; INC £81;BNE DD2;RTS 

931:DD5 LDA »l9liSTA £82 

932tDD6 LDY »64 

933: DD7 LDX £82 

934 LDA £BO02;EOR 34;STA CB002 

935: DD8 DeX;BNE DD8 

936 DEYtBNE DD7|LDY £82 

937: DD9 NaP;DEYiBNE DD9 

93a LDA £82; SEC; SBC d£3; BCC DD10;STA £e2|JI«» DD6 

939s DDIO RTS 

9403;N. ;P.»6; 1F-7B81-89 G.g 

950 DOH-H* 1 ; U . 7H« 1 3ANDH'>3» 1 OO 



4 

i 



MYSTERIOUS PLACE 



960 F»F«1T010S 

9 70D0Hs^H^- 1 1 U - H7-4- 1 3 

980&8<F>«H 

990IFF-lLI.DD5|P.tBBl 

995N. 

1000g?18-£29;G,h 

lOlOdYOU ARE BEING TRANSPORTED TO A 
1020 YOU ARE IN A / 

1030 COLD CELLAR 
1040 DARK PANELLED ROOH 
1050 MISTY CAVE 
1060 DARK ECHOING SPACE 
1070 SMALL CHAMBER 
lOao CRAMPED ANIEROOM 
1090 DARK VAULT 
llOO LOW CHAMBER 
lUO HIGH VAULTED HALL 
1120 DUSTY ROOM 
1130 COID DAMP ROOM 
1140 COLD MISTY CFiAMBER 
1150 NORTKMARDS IS A 
1160 STONE WAi.L 
1170 DARK CURTAIN 
1180 NARROW DOORWAY 
1190 DARK ENTRANCE 
1200 DARK ARCHWAY 
1210 DARK DOORWAY 
1220 DOOR 
1230 LOW ARCH 
1240 GLOOMY PORTAL 
1250 THICK DOOR 
1260 WOODEN DOOR 
1270 RUSTY IRON GATE 
1280 SOUTHWARDS IS A 
1290 TO THE EAST IS A 
1300 WESTWARDS IS A 
1310 A STAIRCASE LEADS UPWARDS 
1320 A LADDER LEADS UPWARDS 
1330 A ROPE IS HANGING FRtJM ABOVE 
1340 STEPS LEAD UP 
1330 SPIRAL STAIRS WIND UPWARDS 
1360 A STAIRCASE LEADS DOWN 
1370 A LADDER LEADS DOWN 
1380 A ROPE HANGS DOWNWARDS 
1390 STEPS LEAD DOWN 
140O SPIRAL STAIRS WIND DOWN 
1410 OOFJfYOU HAVE FALLEN DOWN A HOLE 
1420 ON THE FLOOR YOU CAN SEE 
1430 YOU'VE TRODDEN IN THE MAGIC TURD 
1440 WHICH TRANSPORTED YOU 
1430 A BUNCH OF KEYS 
1460 AN OLD BRASS LAMP 
1470 A SMALL SCARLET FISH 
1480 A HEAVY CASKET 
1490 GOLD PIECES 
1500 A SCRAP OF PAPER 
1510 A MAGIC SHIELD 
1520 A MAGIC SWORD 
1S30 A THIN IRON ROD 
1S40 THE*magictchalice» 
1550 BEHIND YOU IS A 
1560 GOBLIN 
1570 MALIGNANT DWARF 
1380 WRAITH 
1590 TROLL 
1600 THRA66 
1610 DROOLING GHOUL 
1620 KOBOLD 

1630 GERYON 

1640 PIT FIEND 

1650 SORCERER WITH THE chalice YOU SEEK 

1660 MAGICALLY DISAPPEARS 

1670 SMITES YOU MIGHTILY 

1680 YOU STRIKE BACK BRAVELY 

1690 EXPIRES mESSILY 

1700 SCREAMS^ THROWS 

9902 SNATCHES YOUR GOLD AND 

1720 SMITES YOU LIGHTLY 

1730 IS STUNNED 

1740 INJURES YOU 

1750 STUNS YOU * YOU FALL BACK 

1760 INJURES YOU SEVERELY 

1770 SMITES YOU MIGHTILY 

1780 KILLS YOU 

1790 PICK UP WHAT7 

180O YOU ARE CARRYING 

1810 NOTHING 

1820 TAKE THE challc* AND FLEE 

1830 WEAK 

1840 NOT VERY STRONG 

1850 STRONG 

1860 QUITE STRONG 

1870 VERY STRONG 

1880 ALMOST INVINCIBLE 

1890 WILL LEAVE YOU IN PEACE 

1900 THAT WILL DO NICELY 

1910 YOU DIDN'T MAKE IT-TOU6H 

1920 HUMANS 

1930 MONSTERS AND THINGS 

1940 ir YOU'D LIKE TO TRY AGAIN PRESSRETURN 

1950 YOU CAN ONLY RFTl*RN TO THE REAL WORLD THROUGH THIS 

l<?60 THE MAP SHOWS YOU'RE IN ROOM 

1970 WHAT A BRAVE ADVENTURER 

1980 YOU WON YOU CAN KEEP THE GOLD 

1990 DO YOU WANT TO DROP 

2000 (yES/nO) 

2010 10OK»aTTACK OR iifcOVE 7 

2020 DIRECT I ON-nORTH, SOUTH, w£ST,»AST,uP OR dOWN ^ 

203O WILL TELL YOU WHERE TO FIND THE 

2O40 IS IN ROOM 

2050 NO EXIT IN THAT DIRECTION DUMHY! 
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Our new cased keyboard has 52 
keys, 1 2 of these are used for the 
numeric pad. The numeric pad 
offers some useful features; you 
can cursor with one hand and it 
will be a boon for anyone who 
enters a lot of numeric data. 
The case measures 15 x 9 x 2'/2. 
The computer |ZX81 or 



spectrum) fits neatly inside 
fitted Inside the case Is a mother 
board (81 model only) which 
allows 16K, 32K and 64K to be 
fitted in the case. All the 
connections are at the rear of the 
case i.e. Po^A/er A/lic, Ear, T.V. and 
the expansion port. The power 
supply could also be fitted inside. 
This means you have a very smart 
self-contained unit. 



NOTE 

The keyboard is connected to your 
computer by a ribbon cable and 
this has connectors fitted which 
simply push into the Sinclair 
connectors. It Is a simple two 
minute job and requires no 
electronic skills or any soldering. 



ZX81 ARCADE SOFTWARE 
THE FOUOWIIMG EXCFTING MACHINE CODE 
ARCADE ACTION GAMES ARE AVAILABLE 
FOR THE J6K ZX81 • CENTIPEDE • METEOR 
STORM @ £4.95 each 



Fully cased vi^ith numeric pad £45 
Uncased with numeric pad £30 

£15 



• 16K Ram Massive Add On 
Memory Fully assembled 
and tested £19.95 

• 64K Memory Expansion 
£49.95 

• 4K Tool kit full of utilities to 
aid the programmer in 
constructing and de-bugging 
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E.Prom version for use with 
graphics Rom £9.96 
Cassette Version £6.95 

• Flexible ribbon connector 
£10 

* Spectrum Memory Upgrade 
to 48K £35 



SEND S.A.E. FOR IMFORMATION 
PACKED CATALOGUE 



23 Sussex Road, 
Gorleston, 
Great Yarmouth, 
Norfolk. 
(0493) 602453 



Send off the coupon today or 

telephone Gt. Yarmouth for our 

answering service (avaHabJe 

24 hrs. a day 7 days a week) 

quoting Barclaycard or Access 

number). 

Please add on t1 25 for P/P 



BARQATtARO 



4K GRAPHICS ROM £29.95 

The DK Graphic module is our latest 
ZX81 accessory. This module unlike most 
other accessories fits neatly inside your 
computer under the keyboard. 
The module comes ready built, fully 
tested and complete with a 4K graphic 
ROM. This \A/rM give you an unbelievable 
448 extra pre-programmed graphics, your 
normal graphic set contains only 64. This 
means that you now have 512 graphics 
and with their inverse 1024. This now 
turns the 81 into a very powerful 
computer with a graphic set rarely found 
on larger more expensive machines. In 
the ROM are lower case letters, bombs, 
bullets, rockets, tanks, a complete set of 
invaders graphics and that only accounts 
for about 50 of them, there are still 
about 400 left (that may give you an 
idea as to the scope of the ne\A/ ROM). 
However, the module does not finish 
there, it also has a spare holder on the 
board which will accept a further 4K of 
ROM/RAM. This holder can be fitted with 
a 1K/2K/RAM and can be used for user 
definable graphics so you can create your 
own custom character sets. 

THE FOLLOWING SOFTWARE IS AVAILABLE FOR 
USE WITH THE GRAPHIC ROM^/ £4.95 each 

* ASTEROIDS * CENTIPEDE • DEFENDER 

• SPACE INVADERS • METEOR STORM 




WHY WAIT? 
ORDER TODAY FOR FAST DELIVERY 



PIrave MMe ly/x* of m<*rhine wh#f h ROM/m^rrvif y sr/«' 
^j/Anrify -^nd pfff p wMf*n Ofcirtinq 

Please send me . (?£?£ 

Please send me (?/;£ 

Please send me @£ 

Please send me (^p£ 

Please send me (^/;£ 

Please add on El^'^ for P/P. I enclose £ 



Name ,,. 
Address 



Cheque/P.O, payable to DK Ironies 
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Program i will enable two people to play 
chess on an imexpanded ZX-81. The program, 
which uses Slow niode and Sinclair ROM 
routines, is not suitable for the ZX-80 or a new 
ROM Z-80. 

This part deals with the general details of 
the production of the board. The program, 
w^hich w^as part of a technical exercise to see 
how much could be squeezed into the Sinclair 
pint-pot, ended up with a playing IK game of 
chess. 

Follow the instructions carefully; wdth a 
machine-code program an error will cause the 
system to crash and you may need to switch 
the machine off and on to regain control, 
before reloading the program from tape. 
Always Save prior to running any new version 
of a machine-code program for the first time. 

Figure 1 shows the playing board. It gives a 
nice, easily-read display. The first problem is 
to produce a Rem line containing 574 spaces. 
It is best to make one Rem statement and edit 
the line number to give Rems 1 to 5. You will 
have to type clear before you edit the lines. 

Do not forget to use Fas: mode. Next type in 
Rem 6, sec figure 3. If this has been done 
correctly then Peek 17087 will give 32 and 
Peck 17088 will give 1 18. Now type in lines 9 



CHESS 



10 15. Next type list 1 Newline and now: 
POKE 16510,0 prevents you from editing first line 
POKE 16511.64 
POKE 16512,2 

Then Save 1. As the production of a Rem state- 
ment of the correct length appears to be a 
major problem, let me explain what happens 
in a bit more detail 

The way Sinclair presents each Rem line is 
as follows: two bytes contain the line number, 
two bytes contain the subsequent number of 
bytes in the line, one byte stores the code for 
the keyword Rem, 100 is the number of bytes 
in line, one byte contains the line end. This 
gives 2 + 2+ 1 + 100+ 1 and provides 100 bytes 
of free space, but any subsequent Rem state- 
ment to be combined will be able to use all the 



bytes for data, thus 2 + 2+1+100+1 = 106 
bytes. 

We only need one line end, one number of 
bytes in a line and one line number, thus in 


our case we have: 




1st Rem Statement 
2n6 ,. 

3rd „ 
4th .. 
5th „ 
6th „ 


100 bytes usable 
106 
106 
106 
106 
50 



5^ 

Now if we want 574 bytes in a lincj plus one 
Rem code and one end-of-!ine code — that 
adds up to a total of 576 — we change the 



Figure 7. 


















16514 


55 51 39 


48 54 39 


51 


56 PIECE TABLES 


CALL NN 


205 173 


64 






183 179 167 176 182 167 179 


183 


LDBN 


6 4 




SPACES 


16530 


PUSH BC 

PUSH AF 


197 
245 




PRINT A CHARACTER 


POPHL 
INCH 


225 
36 








CALL NN 


205 245 


8 




PUSH HL 


229 








POPAF 


241 






PUSH BC 


197 








RST16 


215 






XOR A 


175 








POPBC 


193 






CALL NN 


205 173 


64 






INC A 


60 






POPBC 


193 








RET 


201 






POPHL 


225 






16540 


CALL DP2 


205 140 


65 


BLACK AND WHITE SQUARES 


DJNZ DIS 


16 245 








LDBN 


6 90 






INCH 


36 




BLACK PAWNS 




LD A (HL) 


126 






PUSH HL 


229 








CRN 


254 






LDAN 


62 181 








JP N2 DIS 


32 2 






CALL NN 


205 173 


64 






LD (HL) N 


54 128 






POPHL 


225 








INCHL 


35 






INCH 


36 




BLACK PIECES 




INC HL 


35 






LD BH 


68 






1 


OJNZ DIS 


16 245 






LDCL 


77 








RET 


201 






CALL NN 


205 245 


8 






PUSH AF 


245 






LD DE NN 


17 138 


64 






PUSH HL 


229 






LD BC NN 


1 8 









POPBC 


193 






CALL NN 


205 107 


11 






CALL NN 


205 245 


8 


16652 


LDAN 


62 38 




LETTERS 




LDBN 


6 8 






LD BC NN 


1 9 


14 






POPAF 


241 






CALL NN 


205 146 


64 






RST 16 


215 






INCC 


13 








DJNZ DIS 


16 253 






CPN 


254 46 








RET 


201 






JP NZ DIS 


32 248 






16570 


LD BC NN 


1 


2 


GREY BACKCLOTH 


LDAN 


62 29 




NUMBERS 




PUSH BC 


197 






LD BC NN 


1 12 


4 






CALL NN 


205 245 


8 




CALL Hti 


205 146 


64 






LOAN 


62 8 






INCB 


4 








LDBN 


6 14 






CPN 


254 37 








RST 16 


215 






JP NZ DIS 


32 248 








DJNZ DIS 


16 253 






CALL B/W 


205 156 


64 






POPBC 


193 






RET 


201 








INCB 


4 












DISPLAY POINTERS 




LDAN 


62 15 




16780 


LDCN 


14 34 




DP2 




CPB 


184 






JRDIS 


24 10 








JP NZ DIS 


32 238 






LDCN 


14 15 




DPI 




LD BC NN 


1 2 


4 


WHITE PIECES 


JRDIS 


24 6 




• 




CALL NN 


205 245 


8 


t 


LDCN 


14 180 




DP4 




LD DE NN 


17 130 


64 




JRDIS 


24 2 








LD BC NN 


1 8 







LDCN 


14 195 




DP5 




CALL NN 


205 107 


11 




LDBN 


6 








LD HL NN 


33 2 


5 


WHITE PAWNS 


LD HL <NN) 


42 12 


64 






PUSH HL 


229 






ADD HL BC 


9 








LDAN 


62 53 






RET 


201 
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"number of bytes in line from here*' figure to 
the two-byie equivalent of 576. 

POKE 16512, INT (576/2) 2 

POKE 16511, 576-(256*lNT(576/2)»... 64 

Returning to the program, List should give a 
display of a portion of figure 3, depending on 
how much memory is attached to your 
machine* 

If you have an expansion attached, now is 
the time to Reset RAMtop: 

POKE 16389, 72 
then print USR 1040. To produce the board, 
type Run 10 and enter in the data in figure 4 
from address 16514 to 16681. If you make a 
mistakCj make a note of the number in the top 
left-hand corner of the screen and the correct 
entry that should have been typed, and then 
continue inputting the data. On completion 
Save 2 then make your corrections by Poking 
address + 1, correcting the entry and then Save 
again. 

Now edit line 10 to read 

FOR A = 16780 TO 16800 
and Run 10. Enter data in figure 5 from 
address 16780 to 16800, now Save 3. If you 
have got it right, delete lines 10 to 15 and Run. 
This should produce the display in figure K If 
not, you have made an error. Check any errors 
with the following pointer. 

16514 Table of pieces on board 

16530 display 

16540 b(ack and white squares 
If they go across the screen it means you forgot 
to reset RAMtop. 

16570 grey background 

16581 white pieces 

16606 white pawns 

16615 spaces 

16629 black pawns 

16637 bfack pieces 

16652 letters and numbers 
The above will I hope give you some idea 
where a fault may be. If you have a printer, use 
LLisi for comparison. 

Your screen should look like figure 6 if you 
list; the amount of information depends on 
mcmorj' size. Temporarily try 9 Stop and 
Delete Unes 10 to 15, enabling you to see 
more. You can also try the program in figure 7 
after deleting all lines except 9 and the Rem 
statement. 

10 FOR A -16514 TO 16570 

13 PRINTAT1,0; A, PEEKA 

14 STOP 

15 CLS 

16 NEXT A 

Use Continue to step through the program 
until the error is found. The above seems a bit 
long-winded, but there are problems which 
sometimes arise when listing or deleting lines 
in a program which contains a very long Rem 
statement. 

You can see what I mean if you get into 
Slow List and try to delete line 9. Your 
machine goes into an infinite loop. You will 



Figure /. 



Figure 2. 



MACHINE C 



David Home shows you 
how to cram a working 
chess program into just 
1,000 bytes of memory — 
part 1 of a three- part series. 

have to pull the plug and reload to get your 
machine operational again. 

The following represents a brief technical 
outline covering the salient points of the 
machine-code routine so far. ITie disassembled 
listing and the accompanying notes cover the 
program up to the production of the board. 

The machine code is entered at address 
16570. The register be is used by the Sinclair 
Routine - SR - at 245, 8 to set the Print At 
position. The a contains the colour, b the 
number of times it is to be printed, RST 16 is 
the SR for Print; this routine Prints 14 shaded 
characters across the screen. 

Next the Prim At register row is incre- 
mented, checked to sec if we arc at row 14, and 
if not, the next row is written^ producing the 
backcloth. After row 14 we start the next 
routine. 

Write the white pieces, here be uses the SR 
ai 245, 8 to set Print At position to row 2 
column 4. The SR at 107, U is then used to 
print a String, the white pieces. A quick 
change of the Print At position, then sub- 
routine at 16557 prints a series of a, b times, 
initially white pawns, four rows of spaces, 
then black pawns^ HL holds the print 
position. Now^ return to the print-a-string 
routine and copy the black pieces. 

At address 16652 we have a routine which 
annotates the board with horizontal letters and 
vertical numbers. Address 16678 calls the sub- 
routine at 16540 to write the black squares. 
Here we find the start position of the board; 
then every even address to the end of the 
board is tested. If an address is empty, insert a 
black square, otherwise leave it alone. And 
there we have the board. 

The routines at 16780 are used to point to 
the position of various board parameters. DP2 
is the first square on the board, DPI is the 
square holding the ^'current mover", DP4 is 
the position of "from" and DP5 is the position 
of"to'\ ■ 
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NT t_N PPIMT m 1_CT NOT AT ITTmH LN 
ai'^KEYf^B?? t PRINT TPN PRINT F 
RST AT LN PRINT ij^^ UCT NOT < CI_ 
CBI^ TAN » ""JRU UN PP2NT MyJ^: NOT 
( CLCflR RT_B YT&4 XNPUr ■ VLn PR 
INT »)iPND»3l UN 7"S^ FRST VPUN 

Brn&a lprxnt 6 FAST uni. P$UN S^N 

ORT L PR INT * PRJCNT © FRST V'SlN Ij 
RNO L,PRTMT e-TTUN PRINT B)»RND»» 
LN ?"¥«■»«.• LN BRNDS RETURN I* *>RU« 
e Yl*£aLN ■RND^r RETURN 94. SRUE L 
N BRNDTRN ar**SO7O90123aS6'7e«0ia3* 

se7a9eis34.567S9e 

3 RCM JLa34.567&90aa34.5G7d90ia3 
4S678M1234SeT©9Oia34.5e7eQ0iaDvf ; 
ey*:7/^:g>'*:-?A e£RNDi»TRN &7&9012 
34.5©7e90ia3A5e7©90 

4 REM 1^3«567S9eaa34.Se7890123 
«.S&7a9Cl£34.5&7&901234.S67e9B1334.S 
6789O1234.S6709O1234.9&78Q0 1334567 
8QOia34.S&7e90 

5 REH 1234.S67a9OlS34Se78901S3 
4.S«7S9QlS34.5e7e90ia34.5G7S0eiS34.S 

S7eeoia34.s©7e<i0ia3*567s90ia34.s©7 

ft REM ^534.©67O90aa3*Se7«90123 
4.SS7©901234.Se7G9Oia34 
m RRND U»R 16S70 

10 FOR R«1«7O0 TO 170S7 

11 INPUT B 
IS POKE R.& 

13 PRINT RT 1^0; A 

1.S NEXT R 

£0 FOR R«ieS14^ TO 18000 

ai SCROLL 

sm PRif-rr r^pcck r 

S3 NEXT R 




laaCM **» LOTS OF 5PRCES 

S RRND USR ieS70 

10 FOR l^ = 16S14. TO 170S7 

11 INPUT e 

12 POKE R,B 

13 PRINT <=IT 1,0; R 
15 NCXT *% 



Figure 3, 

©■REH 1234-Se739Ol£34S&y©90ia3 
4Sfi7S90123*5S7390ia34Se7SQ01234.S 
6 7 8fl0123*5:©73^0123aS67S9ai23-t 
5678901334.5673^0 

a REM 123*5t>78«0ia3*S67e9Oia3 
*Se7e9Oia34-5©7e90 4a34.SGT8©0ia3*» 
87SQOlS34.5e7eOOia34.e678901234.Se7 
8901S345r>7B9e 

3 REH ia34!>S73^01234.Se78Q0ia3 
4.S&7a90 1234.5678^0 1234.S678901234.S 
G7O9OXa34.S678«01234.S678S01234.667 
8001234.887890 

4. REM 1^34.SG7a90ia34SG78g0ia3 
4C87a9Oia34S&7O90ia34S678901234S 
e789©1234.5e7a^0ia3*S878^0ia34^S67 
89O1234.S67390 

5 REH l*i345&7e9012345©789Oia3 
4.SS78901234.S&7e9O123*S6789O 123*8 
67898 1234.587890 ia34-S678901234.S©7 
8901234587890 

6 REM 1234.8e7d9O1234S87890123 
4.5878901234.5878901234- 



IX 



Figure 4. 



183 179 

197 24.5 

80 201 

25^ O 

16SS4. 

16 245 

8 6 

1 

8 8 

82 15 

18594 

205 245 

205 

82 53 

3S 229 

225 18 

18634. 

173 84. 

8 17 

107 11 

14.6 64. 

29 1 

16674. 

254 37 



Figure 5. 



18700 



a&7 

20S 
205 

32 

201 

8 

2 

14 

184. 

3 

107 
205 
197 
245 

225 

133 

62 

13 

12 



•4 5 

i7e 

24S 

2 

245 
241 
197 
215 
32 

17 

11 

173 

175 

38 

36 

64 

33 

254 

4 



54 

102 

8 

65 

54 

229 
215 
20S 
16 
238 

130 

33 

64 

205 

229 

68 
1 

1 
46 

205 



3i; 
io7 

241 

6 

128 

193 

16 

245 

253 

1 

84 
2 

8 

173 

S2 

77 
8 
9 

32 
146 



SI 
179 
215 

90 

35 

205 

253 

8 

193 

2 

1 

5 

4 

84 

lai 

205 
O 

14 
248 

64 



55 
183 
193 
126 

35 

245 

201 
62 

4 
4 

6 
229 
225 
193 

ao8 

245 

205 

208 

82 

4 



32 248 20S 156 84 201 















14 


34 


24 


lO 


14 


15 


24 


6 


14 


ISO 


24 


2 


14 


195 


8 


O 


42 


12 


64 


9 


201 













Figure 6, 

OSREM RHBKOBNRgaSaBSS'-'f=)L PRX 
NT LN PRINT H LET NOT AT UTRN LN 
SlNKEY$^^ir^7 t PRINT TftN PRINT P 
RST ftT LN PRINT M/il LETT NOT f CL 
ERR TRN • "URL LN PRINT M^V ■ f^OT 
t CLEPR RT «Y?g4 INPUT '^ % LN PR 
XNT »I^^NO»li LN ?-5*i FRST YPLN 
HRNdA LPRINT 8 FR3T URL HLN S^N 
OftT LPRINT ( PRirn i> PAST YQLN fiS 
RND LPRINT S^^LN PRINT »> ftRND* S 
LN 7;'yR»*ft:LN «lRND« RETURN 14 SSU 
E X2r ^» '-'^ HP NO, RBTTURN 94 SRUE l_ 
N SRNDTRN 345G/t5901234567e90ia34 
5676901234.36 7O90 

3 REM 12345678901234^676^0123 
456789012345673901234 ,>6/890 1234; 
6^*: ?y^:H/ •: ?^ E^RND^IRN o7«9012 
34S87890123458789O 

4 REM 12345&78901234S67890123 
4567890123 I St5 78901234^67890 12345 
67890123456789012345678901234587 
8901234567S9O 
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Listing for Atom Account, , 


Bank managers in 


10 ftK»*ACOoain* 


cupboards are a thing of 




the past. Nigel Haughton's 


%0 r*W200;€-r*Y;1l-C*t;IHi*Ti>lfX;^l*XsC-«*t 


bank account program 


SO r.ff-OVO t*4 S.4;OC*U:QlM-C;t^Ilf"''ill. 


helps monitor your overdraft 


M r.ii-OTO t *.4;rii»*OiC!»-0:mit^:it. 




70 r.H^tO X S.4;I!»-0:JIX-0;II. 


When it comes to arithmetic, I have long 


•0 D*C»U : l-0*f ; tM*« ; V-tt*Hs»*^*t ; M^* 2 1 ; 1^»*U 


resigned myself to using my four-bit brain. 


W CT-*"* s $*•*•"? tl>-*'" ; *V""; *W*"" 


which makes heavy weather of numbers larger 


100 ll*" •< J |,|.««-. ---••----— —*• 


than 15, and crashes at the sight of a £ sign. 


110 DIH Oil, IS 


In order to restore some cordiality to 




relations with my bank manager, I decided to 
transfer my financial records to a machine 


120 »o-"Aic©Efcatjii»torqt«uwiTz«iaj*$*T«,.^:ft*' 


I JO ftF"<4«r"* 


more reliable at handling figures. 


i» OIK LU,tlS;f.Ji«0TOe;UJI— 1;«.; F. 11-0105 iWUi^- 1 ;■. 


This handles a cheque-book bank account, 


iji r,i2J-r.ii-iioi;0iH r-i 


maintaining a continually^updated statement 


IfrO E:UO U)Aif40;LDTfO 


of 24 entries, and presenting a working page of 


170 :ai sTA(#H).Y:iinr 


the eight most recent entries on the screen. 


lio crmA;MiK u.i;rrs 


Daily transactions may be entered with a short 


1»0 :ltBO liOtfO 


note, such as a cheque number, for reference, 


t»S :ltt JE»#rF«3;CHr»Cii**#":>«t ItJ 


and regular standing orders — debit — or 


200 JSft tLO;LOAfSO>$TA#lO 


transfers — credit — are included and inserted 


10) LMi7;J««#rrr4;JI9 UO 


automatically as encountered. 


210 :iaZ U>XfI>4 


The window in the screen page may be 


nb :8t3 IllX;eniL.O;»eQ U4 


scrolled up the statement to view the previous 


tn a» O.X;UtI Ul 


16 entries, as desired. At any stage a table of 


JIS JTA 0,T;JSt ^FTf* 


the standing orders and transfers may be dis- 


2J0 1irT;J)9 Itl 


played and optionally modified before trans- 


%y% :U4 IDXttU 


actions are continued. 


140 : MIS iiiE:cpi»i.z:t«Q uti 


The statement may be saved on tape and re- 


74$ CKP r.XjMf MS 


loaded at a later date for further transactions. 


250 JTA U.Y;USAfU;lltY 


Any number of accounts may be handled 


7W STA u.y;trj 


individually in this way. 


}10 ;Lt2 tPtt31;tJDXfO 


Aiachine requirements are an Acorn Atom 


320 :LL3 LDAC#tO).T;JTM«O.X) 


with EPROM 5K text RAM and 6K graphics 


330 CLC 


RAM. 


J40 tAAH0;A&C«l:»TA#90 


The following syntax has been used to 


350 lDAHI;AOCfO;fTA#fl 


explain the following operation of the 


340 :J4#«0;afir#«2;tim LL7 


program: contents of {} parentheses are 


370 U)A#9tiCMp#93;Urt LL2 


optional, and may be omitted. Contents of [] 


UO J£B LLO'ftTl 


parentheses are mandatory keyboard entries. 


f9v Jam (rbV|Kt9 

311 : LLC a>Aff*0;$rA «0;nA #fl 


1 Contents of <> parentheses refer to specific 
keys, for example, <Break>, 


3«1 L^Ai#5P;nA #9Z:L&Aff«l:fTA #f3 


Note that the parentheses themselves should 


363 U>X«0:U>t|l2 


not be typed. 


3*4 :LL5 L0A(#»2.JC);fTA (#f2>,T 


Characters preceded by a " character for 


JiJ %»kHli09 *fO;Me LU 


example, "R, are typed as shifted keys, and 


3U lAA n3:CW #fl:iac lUjJSH ajO;trs 


displayed as inverse characters. Although the 


wr iwj, ssc 


program as listed has a good sprinkling of 


3«l UA «92;SiC fl:$tA #f2;SCi XX% 


spaces, it should b^ typed in with all unneces- 


^S9 LDA #93;S»C tO^STA H3;J1V U.5 


sary spaces omitted. 


3»0 ;LU jStffftliCWfcr'f";!!^ LtB;0«P|Cll"#-;Wll IL7 


Type in, Save, and then Run the program in 


191 tUA STA 0;i7f;} 


the normal fashion as explained in the Atom 


>»2 V. :r. 14 


handbook. The screen will display the title 


393 F.flJ;7#tl-0jf.i»*i»*ftli*l2S5"«<eo»«tn255—S»lf4 




395 lt-44 


510 F. '•"OAT£ CtlDtTS 0C9tTt •AUtOrf^.ft 


400 00«.t;Tm-0 


SJO 1-7 


410 cos.« 


540 r.X-l$T09iJ.4 


420 DO r #Oe-#t 1 AO; t#9A*l£ ; ! #$^M J A«: 7 H0*« 


*« r.-.«.,.-;L,.uo=u.«o »» ,.«,,;,«.u,,.r,x.c,x.,.« 


§40 M 
435 If S1>»—!ir t;«0«.l;0.0 ^^ "* 


434 If 1-0 <» t-Jl;t-f4:00t.l "** ''**"** 


440 IFt»-**«"C.l» **** *^**' 


ltd t 

450 tfSV-*'r<*eOS.ft:COf.«;tT.O 


440 «-UC;T*«r<K-lhtrifOai''e''IFTO«-4-f,n: v.o 


470 COS,. •OO^.-hA-C:*--'- 


.^ „ ^ «iOfDO c<* 1 ;« ,0 Tc-ca- , ^O* C*K 

%ftO tl.O 


. ^^ 410 00 A-A*l;C.(U?A>CB*-t*'AJO crA<CIff")0« A*X 


49Qb»C-lOiOOS.« 


430 If C-0;iU«*U*l;f-K-i;COS.r;t, 
500 EK> 


440 u z<% i?-fo*c*i:*iw:-"-;ir A<C:ir a; $i#-»^*A;fo*A^-* 


^ 450 ir c<it:ip A-Oi|v-»u-*u-$o ' 


il0*P.$l2:t«l-0:7#t0-9st#W0O-#4O:F.-tt»t«w«n25rd*t«- e^v * V . .* * , 


««0 If CO£»-*tr;|t-4*V.&:lf-4*V.E;ir A-0;lf A<X;lt*ll'4 



aidM 



MTK 



fSAMK ACCOUMT 



eMtITt MflTt MH.NCt 





QiviiH t.«*t 


Qm» 


«lttlDlf 


Figure f. 


Title and prompt. 
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EKS 








MTEi TIMItSFEBS 








24 • mm^ 

es 4MM MIS 



Qevisc s.««4i On s*«*s 



figure 2. Table of SOs and transfers. 

Bank Account and after a pause, the prompt 
Play Tape. 

The first time an account is set up, answer 
the Play Tape prompt by typing <ESO and 
[Goto 410<Return>]. 

The statement page will be displayed with 
zeros in the Credit, Debit and Balance 
columns and a blank date at the top RHS of 
the statement — figure 1. At the bottom of the 
screen will be printed the prompts 

"reviews so's "end session 

Type IR to display an empty table of 
standing orders and transfers. Meanwhile at 
the bottom of the screen will be printed the 
prompts ^ 

REViSE SO'S END SO'S 

Type "R again to display the prompt Date, 
AmounK'D/O? towards the top of the 
screen. At the bottom of the screen will be 
printed the prompt 

"review SO'S 
To enter a standing order or transfer, type the 
day of the month the transaction is to be made 
and the amount in the format 
[Day Number J{—}[amour»t in pounds]{ N}[ C or 
D] 

The optional '^N code — for New — is a 
signal that the amount is to replace an amount 
previously assigned to that day. If omitted, the 
amount will be subtracted from or added to 
the current amount, depending on whether the 
{— ) is included or not. 

The terminating code "C or *D signals that 
the value is to be treated as a transfer credit or 
standing order debit respectively. Note that 
although entered in pounds, all amounts arc 
displayed in pence. For example, to replace 
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ACCOUNT 

















.9 
lALHCE 


^^^^^H STATE H£ NT 


DflrEfTR 


BATE 


GRE9IT5 


BEIZTS 


31/&:5*i 




3«t« 


28524 


a/9t5«2 




2»t« 


27524 


4/9;5«3 




124t 


26284 


4/9{S*CAft» 
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24784 


8/92 384 




2«#t 


22784 


i« s. a 
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-1482 


ia/9tsts 
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-I97t 


tO/S:CORR 


e393 


• 


333 



[HUM 



Bh9 scsstan 



figure 3. Statement page. 
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29524 


2/9x582 
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27524 


4/9x583 
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4/9XS-CAR9 




1588 
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2888 


22784 
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24t8& 
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18/91505 




5S8 
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18/9XC0RR 
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SUZY> 5. 
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Qevich s. 0- 


S EN* SESSIOH 



f/gure 4. Suzy's cheque. 



the amount credited on the 10th of the month 
with £10.50, type 

iiojo.sVci 

To increase the amount debited on the 23rd of 
th'^ month by £15.25> type 
[23,15,26"d1 

To overcome an error, type <@> and re-do 
the entire entry, 1 he erroneous entry will be 
ignored. 

To review the table of standing orders and 
transfers at any time, type '^E, as figure 2. 
Type "R again to resume entering SOs and 
transfers. When all standing orders and trans- 
fers have been entered to your satisfaction, 
type IE repeatedly until the statement page is 
once again displayed on the screen. 

Answer the initial prompt Play Tape by 
starting playback of the appropriate data tape 
and immediately pressing an alphanumeric 
key. After a few moments the statement page 
previously saved will be displayed as in figure 
3. Note again that all amounts arc displayed in 
pence. New entries may now be typed in — 
note that entries must be in chronological 
order as the month number is not significant, 
. and no sorting of the day numbers is done. For 
example, if an entry for 20/3 is typed in after 
an entry for 21/3, the 20/3 will be taken to 
refer to the following month and any standing 
orders or transferrs between the 21st and the 
following 20th will be inserted in the state- 
ment. 

Entries are made in the formats. 
{Day of month /l^onth number}{Note}l, amount 
in pounds)! C or DI 
or 

[amount in poundsjf C or 0) 
No <return> is neccessary. 



If the optional date is omitted, the current 
statement date at the top RHS of the state- 
ment, which is also the date of the last entry 
made, will be adopted as the new date. This 
format should be used when a number of 
transactions arc to be entered with the same 
date. The date and note together are truncated 
to 1 1 characters in total — allowing five or six 
characters for the note. If the optional date and 
note arc botu omitted, the second formal 
should be used. 

The terminating codes "C or "D signal 
whether the amount is a credit or a debit 
respectively. 

For example, if you paid Suzy a cheque for 
£5.10 on July 26, type; 

[26/7 SUZY.S.roi 
as in figure 4, Or if you do not wish others to 
know^ about Suzy, type 

(26/7,5.rDl 
If the previous entry was already dated the 
26/7, type 

ISUZY,5J D] 
or 

[5.1^0] 

respectively, instead. 

Typing a <@> character signals that the 
entry typed so far contains an error and is to 
be ignored. A beep will sound and the entry 
will be erased — retype the entry from the 
beginning. If you complete an entrj^ contain- 
ing a syntactical error it will either be trapped 
and ignored — a beep will sound and the entry 
erased — or the entr>' will be entered on to the 
statement as a dummy zero amount with no 
effect on the balance. 

Any standing orders or transfers encountered 
on the SO table between the previous and new 
entry dates will be inserted on the statement 
page before the entry just made. 

You may review and revise the table of 
standing orders and transfers at your leisure 
by following the prompts at the bottom of the 
screen. 

The screen window may be scrolled up the 
imaginary statement in blocks of eight entries 
at a time, by typing " . This is cyclic — that is, 
the window will be scrolled past the earliest 
entry on the statement back to the latest entry 
and then back to where you started from. A 
beep will sound to remind you that you are 
once again viewing the working page. If a new 
entry is made while an earlier portion of the 
statement is in the window, the screen will 
automatically revert to the working page 
before dealing with the new entry. 

When the last entry has been made, type "^E 
to save the displayed statement and the table of 
standing orders and transfers on tape. 

In answer to the proinpt Record Tape, start 
the tape at the point where you wish to save 
the data and press an alphanumeric key. The 
values associated with the statement page and 
standing orders table will be recorded on tape 
and the message Statement Page Saved printed 
at the foot of the statement on the screen. H 
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If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
564000 or write to RO, Box 3, Rayleigh, Essex SS6 8LR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer Cash Price £169.99. Credit terms: £16.99 
down then £1 7 per month for nine months: Total £1 69.99. 
Credit quotations on request. 



THE NEW COMMODORE 64 



The Incredible new computer from Commodore comes 
with 64K RAM fitted! Plus 16 colours, hi-res graphics, 
320 X 200 pixels, 40 columns by 25 lines, Z80 micro 
processor can be added — that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave- 
forms, envelope and filter to rival some dedicated music 
synthesisers. And atl this at the most incredible price ever. 

(AF56U Only £339.00 



DRAGON 32 




The amazing new British com- 
puter with a full-travel standard 
keyboard, a 16-bit microproces- 
sor, 32K RAM fitted (expandable 
to 64K and later to 256KII), 9 
colours, hi-res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with). It can be used with virtually 
any ordinary cassette recorder, it 
has a printer interface (Centron- 
ics-type), joysticks are available 
and it's incredible value for 
money (AF57M)Only£199.50 



THE AMAZING ATARI COMPUTERS 



4 Consoles Avaifable: 

Atari 400 with 16K RAM (AF36P) 

£249.95 
Atari 400 with 48K RAM (AF37S) 

£319.00 
Atari 800 with t6K RAM (AF02C) 

£499.00 
Atari 800 with 48K RAM {AF55K) 

£590.00 
* All above with BASIC 8t handbooks 

Other hardware; 

Cassene Recorder 

Oisk Drive 

Thermal Printer 

Epson MX80T Mk Itl 

Epson MX80F/T Mk III 

Printer Interface for 400 

Printer Interface for 800 

Interface Module 

Versawriter 

1 6K RAM Module 

48K RAM Module for 400 iAF44X) £125.35 

48K Upgrade for 400 (AF45Y) £75.00 

Floppy Disk (YX87U) 

Le Stick (AC45Y> 

Joystick Controilers (Pairj (AC37S> 

Paddle Controllers {Pair} (AC30H) 



(AF28F) £50.00 
(AF06G) £299.95 
(AF04E) £265.00 
(AF38R> £399.95 
(AF40T) £447.35 
(AF41U) £59.95 
(AF42V) £59.95 
(AF29Gy £135.00 
(AF43W) £199.95 
(AF08J) £55.00 



£2.50 
£24.95 
£13.95 
£1395 
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For full detaitt a«k for our hsrdwere feaf1«l (XH54J) SAE apprectatod 

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB 

An mdepondeni users' group. Pour tssues of the ciut> maaazina for only £3.001 Ad<ir«s« your Subscription to Ron. 

issue 1 of iKe club magazine featured a tutonal on character set redefmition and contained a coHection of demonsiration and 

games programs and lots mo^e. Issue 2 featured a tutonal on player/ miss lie graphics, an article at>out graphics on computers, a 

!te)oclion of members' contributions to the program library and much more. 



THE FINEST SELECTION OF ATARI SOFTWARE 



r«icrvV<yuf»«lf Progr«m& 
Co-iverswiori ^'^tt\t^ 
Co-Mrcfft»ttort*l Oern**^ 
Conb'*<mat»orial S^^i^Ot 

TOWCH Typ*f>B 

Eufo Couniriit^ & C»pi1«)» • 

Km 1 (3P'09'*^»i 

Kh»» 2 13 Pr09f *^t» 

L«arn Progr^mfvikng 

irrvMtion To Pio^-ammifis 
MtvitAtton To P^ogr *rri#nirk9 
e«f*c« 0* Anim*iion 
B«f IC4 Of Animaiiofi 
PliVtf MfM«l9 Gr*oli*C» 
PlAyt' %i*i,\y^m Gr^pnict 

D'W>i*» ttstt 

Mcfij Vert Scoki**? 



.5C-1W-YG44X 
-5C-ieiC-YG4SY 
-SC-ieiC YG46A 

2C 1$IC YG4&0 
1C-16KYGS&. 
1C t6K YGS7M 
IC ISK 8G00A 
!D.24K.aG0ie 
OCieK*8G02C 
lC)'24H.«Ga» 



£39 9& 
fJ9 96 
£39 95 

£T&95 
£9dS 
£9 95 
£d9S 
£9 95 
£9 9S 
£9»S 



Pa9«n0ptrk£ 
Pa9« Fl*pp»H9 

So«>Adi & MwtIC 
%icfcy Tuiortatf 
Tftcliy Tuiof' »s 



-lC-l6K.eOS5lC £1195 
1D-24lC-eQSeL £11 95 
-1C-1«IC-BG04E £1 T 95 
-10-24K-BG0Sf £11 95 
3C-32K*«G06G £59 95 
30 32K BG07M £59 95 



Vn.<*k 10 32IC Yi39W £U9 95 

At«'( Wfrra PfO<#«Of -lCB(30'4flK YG42V £99 96 



fl*ft«u« Ai ajfi«l 
t>at«SlDnn Of ^yr< 
D«;t*tOA«» Of Rvrt 
St*r W^rr^cK 

lnv*i.on Or»o<i 

%\*f Tf*k 3 5 

Sw Ti«»c 3 & 



10-3aK BG8O0 
.1C-32K B022V 
.I0-32K SQdZO 
.TC-32K- 60248 
-10 32K-S079. 
-1C-24X-B023A 
-10-32^ 8Q81C 
-1C 32it BOrSR 
-1D-40K-6G2$D 



1 IC «K-yG43W £15 95 

2 '2C-SfC-80«TX £22 9*> 

3 -2C'«»^ B068Y £22 95 
-IC'ieK-BQ57M fn 95 
■1D-24K'8058K £M 95 
.lC-32it eQ59P £18 95 
'10-32K -60600 £18 95 

»C-t6K-aQ5lF £tl 95 

-10 24lC-dO&2G £11 95 

1C-l6*t-e053H £11 95 

10-24K.BQ&4W £11 95 



Tent W4«4'd 

M.n Wo«d PToc«tsor 

C« (cut St Of 

Siatifics 



-1D-32K-aQ$9H £69 95 
-1C-32K-eG06J £11 95 
10 32< BG09K fn 95 
-rO-24K-Y660€ £16 95 
-2C-T6K-YG51P £13 95 
-IC 16K YG52G £13 95 



•30.32K-6Q6&V £49 00 
M(yi9»9« A Loin A^aM^s 'lC-16IC-eQ66W £13 95 
Bo&t&^<n««s •1C-32K^GG11M £995 

BcOtei.i.n*» -1D.32K-BG12N £9 95 



Adv^rttura G«m#« 
RffKu** Al R ^. 



-1C 32K-80140 £14 95 

1C 32*^ BQ21X £22 46 



Cru4h Cfumb(« & Chomp 'TC'32K-B083!: 
Cru«ti, Crumble & t^wQ -lO-32<-S084f 
Mi»«iOfi Asi«fO*d -tO>40K-809lY 

W.ftrd & Th« Pi.r>c«« -tO«4fflC-B02$C 
Ufytstt & Thf Gold«n F(««c» 

^20-40K-eQ92A 
2wki -10.32K.SQ94C 

2<yk It -10 32K 8Q950 

Ati6atM&Th#40T^«€v«f -1D-32K B078K 
T#nipe€ Of At>srt»i (P«rt \\ '1C-32K-8Q$5G 
T«in^e Of Ac^i.h«i {P«ft 1) -10'32K-8086T 
Upper Re^ehtt Of Ap«h«i (Part 21 

-tC-32K-eQS7U 
Ulpptr Re«ch«ft Ot Apct^«i iP«rt 2) 

• 10 32K-6Q88V 
Cufte Of «• |P«*t 3! -lC-33K-8Qa9W 



m 45 Curf« Of fta iPan 31 

£14 95 An»t«9 A<fv«ntbTo 

£14 95 Ad^fiturc LaiMl 

£28 95 P**it#t Anh^fwmtf 

£28 95 M*wiOA linposs«Me 

£16 95 Voodoo CMtT« 

£18 95 Th«Couni 

£ 1 4 95 Sir •ng« Odh|&tey 

£ 1 8 95 Mv»ierv fun Houit 

E22 45 Pr'triKJ Of Ooo^ 

£22 45 GN»tl Towfl 

£V7ld Sov«9clM«A4t 

£21 79 S^ftg^ l|t«nd It 

£20 64 Softpof n Adv«ntw« 

£29 95 Oc^Kltme 

£29 95 Th« Snitttrt-d Alkinc* 

£27 95 Th« 8aul* Of Sftiroh 

£28 95 Tft^ S#ttle Of Sbiloh 

£28 95 Cn*f9¥ Ci«r 

Kingdorti 

£14 95 $p*c« ShLtEl* MoOblo t 

£14 95 Afc4d« G«m«i 

£14 95 Sl*tR»n3#f* 



10 32K-8O90X 
-10-32>t 3Q33t 
.lC-24it-eo<)OA 
-lC-24K-eQ0lB 
-1C-24K-«C02C 
-tC<24tC<SO03O 
-iC 24K-BQ04£ 
'lC-24K'8O05^ 
1C-24K.iQ06G 
-1C-24K-eO07rt 
• 1C 24K-8Q08J 
-1C-24X-8Q09K 
«1C'24<C-8010L 
-tC'244C-60t1M 
O0 40IC -80938 
-20'32K-«Q96£ 
'10'48X-eO»6G 
-1C.40IC-BO63T 
-10 40K eQ97f 
1C-16K-YG53H 
.1C-6<-YG55K 
ID 32K-8G65V 



£1495 
£l«96 
£14 95 
£14 95 
£14 35 
£14 95 
£14 95 
£14 95 
£14 95 
£14 95 
£14 95 
£14 95 
£14 95 
£14 95 
£20 e4 
£34 95 
£29 95 
£29 95 
£29 95 
£9 95 
£9 95 
f19 95 



-1E-»<-YG66W £29 95 
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(Subject to approval 
which can take up to 48 
hours) (APR = 0%) 
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ATARI SOFTWARE continued 



Spac« k\v»anf% 

C<iiv«f ns of Mars 
K-Rary Shoot Ott\ 
K-Rmt Krttt«f* 
K<St*T rAirot 

C'osfHfe 

Pro:»cto# 
Trtre«rTOl£l 

Galactic Cr^ast 
Gtt*a<c C»^*t« 
Rmt Irt $fMC4 

Sc»c« ChH« 

C#i>tip«4« 

Lunaf Itrut^T 
LiirvAf Lirid«r 
J^mbo J^l i^ct4*t 
Su&m«rr^i« Commtr)d*r 
nj«t«rbf«fier 

StKfOt ir.^ <i»U«f^ 
Shoo<ti^§ A/C4d« 
ShOO!»r*^ Af C4d« 

Supef Br«akc>ut 
0«<lg« R*c«r 
D«d9« R*o«f 
MttchrM«r 
Matctif^cer 

MOuikMIKk 

G^>09t HunUr 

P4C-M*n 

P*C'*i<; Co«M Higfiway 

PsctfK Coat; Hi^hwaff 

Tumble 8u9K 
eu9 Aiuc% 
ei>Q Attack 
CJif^^^ri Climber 

Mountain SHooi 
H«unt«0 Hilt 
MMinttdHill 
TimaSonib 
Ttmt ftomb 
Tank Tfap 
Tant Trap 
Thunder tslintf 

Horn* Cam* Pr«9rama 

S«r«m .1C 

C>T>ber BowJ 

Sundav G^f 

Darii 

Toufnam«^i 6i 8-8atl Pool 

Snooker & Bitfiardf 

Rtcochet 

Rieocnirt 

Computer Chns 

Fmi Gammor^ 

Gomoku 

Comoku 

R«M}r«4 

Cribb«s« & OonifAoas 
Pok*r Sct»is>fo 

^OkOt Sol'to.rc 



t€-aK-YG600 f29 9$ 
-l€-8K-yG70M £2$$5 
'tE-eK-VG&4U £29 95 

lE-eiC eQ63T «9 9S 

-u-eK-eG&if «dds 

'1E-BK'SGS2G £39 95 
-lD.32K.flG33(, £27 95 

IC t^K BG32Y £20 64 
OO 32K-0G23A £20 64 

IC 33K 8G248 £2180 

m-32«-eG2^C £21 00 
-lO-40<.BGTau £27 54 
-10^ieK-8G34M £29 95 
-IC-l6K-eQ62S £16 95 
-l&-t6K-8Q6!R £1995 
-tC-t«K-B03SQ £t49S 
-1D-16K-BG20W £1695 

tC*16K-eG42V ri0 9*» 
• lD-24K-liG43W £\2 9% 

rC'ISK 8Q7aM £29 95 

-ic-eic.eG&oe no9s 

-tC'24K-8Qt6S £I09S 

-10-24K-BG49D £14 95 

Av«>lat>3« Now#mb«r 

Avaiial>f« Mov«mb«r 

IO-32K 6G35Q £2295 

1C-16K 8Q36P £14 9& 

-10 16K aGl9V £1695 

-lC-l6C-6Gl5fi £24 95 

.10-16K-BGI6S £24 95 

>1E-8K.YG67X £24 50 

.lC-l6K-eG29G £1995 

-tD-24K'eG30H £1995 

-IC t6K 8G3tJ £23 95 

-1D-16K BG32K £2396 

-10-32K 6Q77J £22 95 

IC I6it-8GI7T £2064 

10*32K-eO2e0 £2064 

-1C-1$K~8Q&4U £19 95 

-1C>8K>6Q71(V £29 95 

'1C-I6K-BG13P £24 95 

-10-16K.8GUO £24 95 

-lC'ieiC^G27E £21 80 

-IO.l6K-8C28f= £2VS0 

lO-24J>t-8G46A £24 95 

-1C-24IC-BG36P £23 96 

.?0-40»C 80373 £2396 

-lC-l6K-eG44X £24 95 

-1D'16K-8G45Y £24 95 

-tC-16K-80l3N £1095 

lC-l6*C.6G38ft £16 95 

lO-1dK*8G39^ £1995 

-1C-16K-8G40T £10 96 

'10-24K-8G41U £1295 

-1C-16K-YL34M £9 95 

-10-32K YL35Q £t2 95 

.TC-I6K-8Q37S £10 95 



Blackiack -lC-8tt-YG62S £9 95 

HangmBo -lC-eK-YG54; £9 95 

Sup*' Cuh«s & Tilt .1C-16K -80480 £14 9S 

Hum^iv Oumptv & J*ck £ J*ll 

■ 1C-16K'8038R £19 95 
H^ckotv PiCkofy Oock & 

8aa Baa Slack Sn<w lC'l6<-e039N £l995 
8/iliiK H«iitaig« Jtqtaw Puuifrs 

-2C-16K>B040T £19 95 
Ei^fopean Scafie J*$«^w Fvttit^ 

-2C'ie»<-eQ4lU £19 95 
Vii*«oE»»*T -IE-8K-8Q72P £24 50 

M*c»o Part^T^-r tO-48lC eG56t £29 95 



MuSiiC Program* 

Wo*iC Compo»«t 

Mo^i« Tttamat 

Com put M ian9u«o*« 

A*4«mti(*>r 

Afs«mbr^ Editor 

Macro Assemtolaf 

8a»i< A* 

Basic A* & OpAfating $v-iti 



•.lE-dK-YG48C £35 95 
-1C-BK'BQ34M £9 95 



Microsoft Bas< 
Pi*ot (Educaiof) 
Pifot (Cor^sLrrr-ar) 

OS fOfth 
tnt«rli»p/66 



-1E« 



^1C-iaiC-Yt32K 
-te-8K-VG68Y 
1D-37K-BQ730 
ID 48K B031J 
:»mi A* 
10.48K-BQ32K 
1D-32K-BQ74R 
2C-16H-B075S 
-1E-BK-YG69A 
t0-24K-YL29G 
1D-4eK-SG62S 
1D-48!t BG61R 



£T995 
£3^95 

£59 95 
£49 95 

£9f»50 
£5995 
£79 96 
£64 00 
£4995 

re4 9& 

£87 00 



Utilittaa 

Program mii^ At0» Pa<ka9# ) 

-1C-16K-BG60Q 



6502 3v»«»»omti(t« 

6502 Di«a»»*m«(af 

Atar. Wo'id 

30 Supe'gfdphM£» 

30 Si>pe< graphic* 

f.ltU2 

Fiia<nar^oef 000 

KDOS 

Disk MMisqtt 

Disk Oatacti^ 

Op«ra!in9 Sviiiem A* 

T^leiirk 

The Next St«p 



-1C-8K-YL30H 
-1D-8K-YL31J 
-10-40»C'SQ27E 
-lC-40tC-B079G 
-lO-40K.B028f 
•1D-48K-BG10C 
-10-^40K-6G59P 
-lD-33K-e076H 
-TO-32K-eG5eM 
-ID 16IC-BG67M 
-10'32K-BQ30H 
.1E-8K-YG59P 
-10-32K'B664U 



£9 95 
£9 95 

£12 95 
£43 95 
£29 9$ 
£29 95 
£34 95 
£7280 
r49 95 
£2180 
£2495 
£4995 
£21 50 
£27 54 



•16/24K'YG&0N 

1E-8K-YG61R 

.lC-l6K-e02CW 

-1C-T6K-B013P 

-lC-l6K-eQ42V 

-1C-16K-8045Y 

-1C-J6K-8Q44X 

-1C-16K-6G478 

10'32K-8G48C 

-1E-0K-YG63T 

-1C-BIC-YL31L 

-)C-15K'8Q18U 

-10-16K-BG65K 

-lC-16K-eOl9V 

-TO 16K-8G54J 

-1C-16K-8Q43W 

-IC leK 8Q17T 

-tO-l6K-BG&3H 



ri7S0 
£24 50 
£29 50 
£1095 
£19 95 
£19 95 
£19 95 
£14 95 
£14 95 
£24 50 
£16 95 
£14 95 
£19 95 
£1495 
£1995 
£14 95 
£t096 
£14 95 



Boolta 

Mmi«' MemoTv Map -XMS7M £4 00 

Da R« Alar. AS^S6L £1 6 95 

Ofit*»Uf*9 Svitem l>i4r*t MaiHial 

& Hafdt^-are Manual 'WA46A £l 6 95 

Ataf ( 8attc-U^;fitng 8v U*if>fl -WGSSX £5 24 
Gam«» For The Atari WA47e £4 45 

Atar< Batfc 'WG05f £6 80 

Atari Sound 6 Grapn<« •WA39M £6.25 

Your Alan Corripuier >WA40T £13,46 

6602 A»samtlv l*<i9uata SMbrowtmes 

-WA05F £12 45 
Aifvancee 6502 Interfacing . WA4 1 U £1 1 46 

BtyofiC G«rr«» (6502) 'WA45V £ 1 3 00 

Computers For People -WAOOA £8.26 

Afialo^ The Maga?in« Fof Atari 

(6 t»uetl Annual Sutrbtr^ition -GG24B £9 00 

Send s*a now for pur new toftware (eaflef witti 

detatif of aK Iha abova program f 

Ordef Af XH620 - l»tu« 3. 

Kev: C = CMsetttt - Onk E * Ca<lf<d0*. 

2C « 2 Ca&sett»« tic. BK. 1 6K s^ows minimum 

rvoemory reqwtremeni. 



Not© Order codes shown m brackets. 
Prices Correct at lime of goJng to press 
{Errors excluded). 



f 1 MKRC^TTliJSSc f! MUSIC COMPOSfR 



ASS€MBU« tCH 



Mt' 



«^ 




VIC20 COLOUR COMPUTER 



Hardware 

VIC20 Conso«« 
C2N Caiselte Ur>tt 
VlC Prirner 
VIC Oifk Drive 
3K fiAM CarirKSQe 
SK RAM Cartrtdge 
16V RAM Cartrxl^e 

JoYiticki and Paddies 
Single JOv»tBCk 
Pa*' 0* Jovstidks 
lit Stick 
Pair of Padotes 



(Af47B) £169 99 
<AF4BC} £44 95 
tAF490j £230 00 
lAFSOE) £396 00 
iAF61Fj £29 95 
(AFS2G,' £44 96 
tAF&3H) £74 95 



fAC53m £7 50 

(AC37SJ £13 9S 

(AC45Yi £2496 

(AC30K» £1395 



Programming A>d Cartridges 
Super £»4jandftr 3K RAM arvd Hi re* 

©'sp^i^i {AC54JJ £34 95 

ProQfjmming ArO Adatttoriil CO<^ma''Vdt. 

fi/ncupn Key p*ogramming etc iAC55K> £34 95 
M*c^lne Code Monitor (AC&6L) £34 95 

Software fall 3K ufila»$ 9t4ted} 
Introduction to BASIC Caatettei 
P**l 1 iAC57M.» £14 95 

P«'t 2 (ACS8N) £14 95 



Game Programs 

Avenfler Cartridge (AC69Pi 

Star Battle CartrNSge (AC60Q1 

Scper Sto! Cjiftridge (AC6Tft) 

Jeitv Monsters Cartridge rAC62S) 

Alien Cartridge (AC63T| 

Super Landei Cartridge (AC64U> 

Road Race Carrr«dge (AC65V^ 

Rat Race Catindge eAC€6W) 

6l«tx Catseite (AC67XJ 

Mole Attack Carir*<fge (ACBSG) 

Aj}ventureiand Cartridge iAC86r] 

P»rate Cove Cattr^dOe IAC84F) 
Mission Impossible Cartr^fge :AC67U) 

Voodoo Castle Cartridge (ACd8V» 

T^e Coiint Cartridge (AC09W) 

Safgon 2 Che«* Cartridge {AC77J> 

Gotf C^rtrKtge {AC90X> 

Omega Race Cartridge tAC9lY| 



Another VIC »n The Will Ca»sette 



VJC Panic Ca»sette 
Co* m tads Cassette 
Backgammon Casseiia (*3Xl 

VIC -Men Cassette 
VIC Asteroids Cassette 

Bus*neis Programs 

Simp!jcaVc Oiskf»T6xj 



(AC789C[ 
(ACTaj 

tACdoe) 

lACStC) 
iACB20) 

lACftai) 



£?995 
£19 95 
£19 95 
£1996 
£19 96 
£19 95 
£19 96 
£19 96 
£4 99 
£24 95 
£24 95 
£24 96 
£24 96 
£2495 
£2496 
£24 95 
£24 95 
£24 95 

£7 00 
£700 

£7 00 
£700 
£7 00 
£700 



^AC92A^ £24 95 



Srmpiicalc Ca&se^ie (• 1 6K f (AC938) £ 1 9 96 

VIC Slock Control Cassane (*8K) IAC94CI £19 95 

VlC File 0*k {' 1 6K) lAC950> £24 95 

VIC Wf ter 0»sk fBKl iAC96E) £24 95 

VnC Wr.te^ Caueite t«8Kl <AC97F; £ 1 9 95 

Education ICSE & GCE Level Revision i 
Au cassette Dased and reomre at le«st $tC eipan»ton 
mem cry 

Engt-fth Language (AC9aG} £999 

Maihematics t (AC99H} £9 99 

Maihematica 2 iBCOOA) £9 99 

Bwtogy 18C018» £9 99 

Chemsifv (eC02C» £9 99 

PJvys'CS (BC03O* £9 99 

Connputer Stud4e« (BCOAEt £9 99 

Geograpt^ iBCOSf ^ £9 99 

History I8C06G| £9 99 

Ar«thmei< for 9 to 1 1 vear oWt [8C07Mi £9 99 

Reading for 9 to 1 1 year o/d* fBCOSJI £9 99 
General Knowiedfle fo* 9 lo 1 1 >*ar okJs 

(BC09K1 £9 99 

Sper^ng for 9 to M 't^^r o'ds (BClOCJ £9 99 

Home Programs 

All cassetie based and requrfp at ^asi 8K e^panston 

rriemory 

Ouizmaster {8CtlM» £9 99 

Know Your Own IQ (BC!2N| £9 99 

Jvn.orJO <BC13P» £9 99 

Krvow Voi;! Own Perftonality [BC140) £9 99 

Tl^ Robert Carrier Family Mef)Li Planner 

<BCl5fti £9 99 

VlC Money M jnjger «BC 1 6Sl £9 99 

VlC Road User & H^hwav Code (BC 1 7T> £0 99 

Garden Planner (BCldU! £9 99 

fnie#*of Designer (8C19V) £9 99 

BBC Ask Tf>« Fem*»y" (BC20W**; £9 99 

BBC Mastermind ■ fBC2lX) £9 99 

'Mastoro^ind' add^lional Genera! Krtowledge 

Date 1 C8C22V} £2 60 

Data 2 t8C23A» £2 60 

Data 3 iBC24Bi £2 5C 

Oaia 4 (BC2SCt £2 50 

Mastermind ' addtttpnai Speoal«si Kr.'Ovvtedge 

W.rte & Food (eC2«0> £2 60 

Muse J0C27EJ £2 50 

Spon & Gamt« teC2BF] £2 60 

F.lnn 6 TV I8C20GJ £2 60 

Boohs About VIC 

Learn Prcg^amming pn ine VIC |WA31J] £2 50 

VIC Revealed |WA32Kl £1000 
VIC Pfogr*m*T>ef* RefeferKe 

Guoe fVt'A33t.t £9 95 

ViCGraprtiC* (WA4SCI ftOOO 




Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 552911/554155. 

Demonstrations at our shops NOW. See the computers in action at 
159-161 King St., Hammersmith WS, Tel: 01-748 0926 
284 London Road, Westcliff-onSea, Essex. Tel; (0702) 554000 
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292. 



YOUR COMPUTER, DECEMBER 1382 73 



I On ERfeOR GOTO 149 
2»TV255 

3M0DE7;PROCINITIALISE!PRDCINST:PROCPlCTUftE 
4PR0CCUftS0R 

SON 0y.-48 GOTO 7.9, 14, 29, 37^45»48,52, 67, 78 
6ReN •• ENTER KEY ROUTINE •* 

7S0UNIK1, -1 0. 2, 4 1 PflOCSMADEKEy <KEY%. 146) iNX"NSt+l : NX (Ny.)«LOWC%'»- C0CTAVEy,»l2-l3*K 
EYZ) #4: f>ftOCI NFO: PftOCWAI T (30> ! GOT04 

SRErt •• dell: re kcy rout i me ♦♦ 

9IF N7.»0 SOUNOO,-10, U4:PRiMTTAB<0,2:i; IVDU141. i3&:PRlNT'*^Jo key to delete**iT 
AB(0,22*! IV0U141* l'56tPRINT"No V.ey to doleti? ': F^ROCWAIT <4O0) ; PROCMIPE:0OTO4 

l0S0UHD0.-K»,2,4iNy.-NX'l:F0RI7.-l0 TO IBs PRINTTABC^O- 1%) ?SPC9t NEXT i PROC INFO 

nPRlNTTABC0,2tM :VIH114i, 156. 131:Pf%INT'*LdG.t «nt«r«d ^:«y hac b»<m dcleted''«TAG 
(0,22)l!V0U141, i:S6, l3liPRINT -Laot c^ntcriid ^c^y h*^ bp#n d»l«^t«d": X-IN^iEY f300) 

l2PROCWIPE:GOT04 

13REM •• COPY A SECTION ROUTINE ♦• 

14 IF N7.-0 SOUNDO,-10, t.4:pRjNTTAe(0t2l>i SVIHJ14U l^AiPftlNT-No notsm to copy"*;! 
AB(0,22>; sVDUi 41, 1361 PRINT "No f»ot#» to copy*': PROCWAIT (400) sPROCiaiPEt00T04 

l5S0UND0.-lO,2,4:PRINTTA&(0,2l) t "You GAn noM copy « soction of pr»viou«lyiHit« 
red notes oato yowr current pooit^otiby «p9eiiyinQ tho no». of th» bounding note 
4"J;X*INK£YC4«X>> 

16PR0CWIPE 

l71NPUTTA&<0,22>**NO. OF FIRST NOTE (INCLUSIVE) "* . DV.s iroy.>N% OR DX< 1 PROCMIPE 
S60T017 

18INPUTTAB<0.22>*'NO. OF SECOND NOTE UNCtUSlVEJ ?"»E%: IFEX>NX OR EX< 1 OR EX<D 
7. PRDCWIPE;e0TOlS 

19 IF N-/.*Ey.-©%+l>MAXNOTES% PROCWiPEi SOUNDO. -10, 1 ♦4:PRINTTAB<Cu 21) i ;VDU:4l , 136 
sPRINT-Out of fttor«g« range**! TAe<0, 22) I s VDU14I , l36!PRINT*0ut of «tor*oe rdnge";P 
R0CWAIT<40O> 1PROCMIPE1BOTO4 

20PROCWIPE:SOU«CM>,-lO,2,4iPRlNTTAB(0.2iniVDUl4l, l36iPRlNl "CCPVING*"! TA»<0,22) 
( :V0Ul41,136;PR|Nr*C0PYlNG'* 

ZlFORlX'-DXTOCXrCKEYX- CNX nx> -LDWCX>HO04QOI V4+1 ! C0CTAV€7,» (N7. < 17.) -LOWCX) DI V48*l 

22PROCSHADEOCTAVE(C0CrAV£j;. 130, 131 1 : PRODSHADEK£Y<CKEY%, 146) 

23SDUN0U-15, l»>.2:PR0CWAf r(30> 

241FCKeYX«2 ORCKEYX-4 0RC*i€Y:i-7 DRarEVX-? ORCKEYX-ll PROCSKADEKEYCCKEYX, I4a> 
EUSEPR0CSHADEKEY(CKEY7., iSOl 

2SPftOCSHADEOCTAVE (C0CTAVE7., 134, 134 > 

26Ny.-N7. * I ! N7. tNX > -NX ( 1 X) t PROC 1 NFO; NE XT I X 

27PROCWlPE:GOT04 
.28REH ♦* BLOCK DELETE ROUTINE #• 

291F Ny.«0 S0UNDl.-l3.3O,4!PRINTTAe(0,2lK JVIKJ141.136SPRINT-NO not«« tP d«l»t# 
"ITA»(0.22>S:VDU1 4 1,136: PRINTING note« to del »te" J PROCWAIT <400> iP1%0CWI PCs G0T04 

3OSOUN01»-l3, 100,4;PRINTTAB(0,2U t "You c*n no** delete 41 block of previouftl yen 
tered note». Specify the t»»o bounding notes, by their nudiberft. "*; : X^INKEY (300> 

StPROCWlPE 

321MPUTTAB(0.22>*'N0. OF FIRST NOTE (INCLUSIVEJ -^'.DXt IFDX>N7- OR DX< I PftOCMIPE 
:00T031 

33INPUTTAB<O,22>''N0. OF SECOND NOTE (INCLUSIVEJ ^-*EX: IFEX>NX OR eX< 1 Of* EX<D 
7. PRDCWIPE:eOT033 

34 IF EX-NX MX-DX-1 ELSE FOR IX-EX*1 TONX: NX (DX-^tX-CX-l )«iffX(IX) sNEXT:lfX*liy.'EX«' 
DX-1 

3SF0RIX-10 T018iPRINTTAB<30. IXl ;SPC9:NEXT;PROCWIPE; PROCINFOs0OTO4 

36REM •• SOUND LAST NOTE »i» 

37 IF NX-O SOUND0,-K>, l,4iPRINTTAB(0,2l)!iVDU14l,l36iPRlNT*'No last note ta sou 
nd";TA&<0*22>;:V0Ul4t,l36sPRINT"No ld»t note to »ound*'sPROCWAIT <400) s Pf«>CWIPEi BO 
T04 

3@PR1NTTAB <0* 21 > f 1 VDUi4l , 1 36. 131 1 PR I NT *" Sounding 1 ast note*' f lAB <0^ 2Z> 1 1 VDUt4 1 , 
t36*13tiPRINT**S<Ktrdlng last note** 

39CKEY7.- <N7. (N7.)-LawCX>M0D4aDlV4*lsC0CTAVEX» (NX <NX> -L0I*C7.) DIV4a*l 

40PflCX:SHADEOCTAV£ CCOCTAVEX, 130. 131 > i PROCSmA0£KEY:CK£YX, J46I 

4 1 SOUND I , - i :*, N7, {N% > . 20: PftOCWA 1 T ( 200> 

421FCKEY7.-2 ORCKEYX-4 ORCKEY7.-7 0Ra:EV*/,-9 0RCK€Y7.-11 PROCSMADEKEYCCKEVy., 148> 
ELSEPROCSHADEKEVtCKEYX, 1501 tPROCSHADEDCT AVE <C OCTAVE 7.. 134, 134 > 

43PR0CWIPEI0OT04 

44REM •• SOUND CURSOR NOTE •» 

4Sf*RINTTA©<0,2l>f SV0Ul4Ul36,131iPRiMT''Sounding cursor "i TABfO, 22) t s VDU141 , 136 
, l31:PRINT"Sotinding cursor - 

46S0UND1 . - 15. LOWCX* iOCTAVEX- 1 > •48* (KEYX- 1 > ♦4. 20i *^OCWAIT < 120) t PRI NTTAB<0,2I> $ 
SPC80: : D0T04 

47 REH •# SELECT SOUND OPT I ON* « 

4ePRINTTAB(0,21 J ! "Hit C if you want the curoor to produce a beep every note-c 
hange^or S to ensurt? its silence uftless you uee F5"; 

49REP£AT!FS*G£T»3UtaiL FS-'^S** ORF*-**C" 

S0PRINTTA& (O. 21 J I SFC ( 120> ! S00T04 

SIREN ••REVIEW ROUT INF •• 

S21F NX-0 SQUNDl,~iS,30,4iPRIMTTAB(0,2n:iVDUl 4 1,1 36! print-No notes to rfviirw 
";TABtO,22>t:VDUI4l,l36:PRINT"No noiov to rpvtew":PRDCWAIT(400J ; PROCWIPE; G0T04 

53S0UNDK"1^. 100.4! PRINTTAB (0,21) ; 'REVIEW FUNCTION-hi t Ofie Of the foUowingF. 
N.S-Faotrnediuift or SIom run thrcxjigh of notes, Ml th accompanying sotind R* 

you tap thi? Rhyth* on RETURN i;«y-| * ♦FX15, m^ 

54REPEAT6S"GET*jl;NTlLe**'"F-ORes-"M"0RGs**-S~0RQS*''R'' 

5SlF6t*--F*'Hy.-0 tLSE IF G* •*-«*' HX-SO ELSE IF G«p«"S' HX-lOO ELSE MX— 74 

!56PROCWIPEiPRINTTAB<0,21H"*Hi t V for visual only"*" S for sound only***** 
B for both"***Note that V or B Mill be eore sluggish* t 

57REPEATsHt-0ET*iUNTIL Ht ■■*£•* ORHf--B- ORHt-^V 

58PR0CWlPE:PRINTTAB(O,21>;CKR»l3l(CHRfl4JlCHR*137!*Reviewing notes" ; TAB (O^ 22) 
;CMR»13ltCHR«l41 tCHR»l37!-R^viev#ing notes" 

59F0Rr/.-lTQNX! IPHf-'S"* G0T061 ELSECKEYX- <NXt 1X> -L0*iCX>nOD4BDJV4* j jCOCTAVEX- <N 
7. (IX) -LOWCX I D I V48* 1 

60PR0CSHADEOCTAVE (COCTAVEX, 130, I 31 » t PftOCSHADEKEY (CKEY7., 1 46 ) 

61PR0CINF0: IF H*s >-V* SOUND?^! 1 , -IS, NX (IX) , lO 

62REPEAT J X %« I NK £ V < H7. ) s UNT 1 LX X : >0 

631FH*»"S''S0T06S ElSEIFCkEYX-S ORCKEYX-4 ORCKEYX*? 0RCKEYX*9 ORCK£Y*/.»ll PROCS 
MADEKEY (CKEYX. 1481 ELSEPROCSHADEK'EV tCKEYX. 150> 

64PR0CSMADE0CTAVE < COCTAVEX. 1 34 . 1 34 ) 

63NEX T : PR I NTTAB ( • 21 ) t SPCeOi : PROCWAI T ( I 00 > J G0T04 

66 REM** INSERT ROUTINE •• 

671F NX-0 S0UNDO,-10, K4:PRINTTAB(0,2nisVDU141,l36;PRINT-Nowhrre to in&ert**l 
TAB (0, 22); SVDU141, 1 36 s PR I NT "Nowhere to insert "J PROCMAIT {40O> tPR0Cu:PFsG0T04 

68SOUWDO,-10,2.4:PRINTTAB<0,2l>t "INSERT MODE !- you «ay now insert notes into 
those already entered* " i s X-imEY (300) sNN7.»NX 

69PR0CWIPE:PRINTTAB<0, 21)1 "Enter the note after Nhtch you want to insert mor 
e note-s (give itt$ position m the sequencer' : 1 INPUTDX; IF DX>NX 0RDX<0 B0T069 

70PR0CWIPEi INPUTTABC 0,21 ) "Enter position mi thin octave of new note U -12, or O 
to fini»hinaerting)",NKEY7.; IFNKEYX<0 OR Nf.eyXM2 GOT070 

71 IFNKEYX-0 PR0CWIPeiPRlNTTA&(0^2O) ;3PC30(PROCINFO;GOTO4 

72INPUTTAB(0, 23) "Enter octave of neM note ",NOCTAV€X! IFNOCTAVEX<0 OR NOCTAVEX 
^5 S0T072 

73IFN0CTAV£7,'=0 PROCWIPEs PR JNTTAB<0, 20HSPC3ajPRCClNF0j60T04 

74F0RIX»NXT0DX*1 STEP-l ; NX UX*^!* -NXCIX) s NEXT : NX-NX+ 1 ; NX <DX*1 )»LOWCX* (NOCTAVEX 
-1 > •48^' <NKEYX"1 i •4 

75PRINTTAB<0,20) tCKR*l34t**NeKt OflV in ati **tCHRSl31 f 0X4'|;TAB(22, 20) |C»tf^l34i "N 
o. inserted; "SCHR* 1 3U NX -NNXs 

76PR0CI MFOs DX*DX+ 1 1 GOT 070 

77 REM •• TUNE -UP ROUTINE •• 

78S0UND0,-I0,2,4:PR1NTTAB«0,20>J-'TUNE-UP s -SCHRI.135; "You can tunr thi^ coepute 
r by changing the pitch proditced by the left-niofkt notp,C CD.rnts is inittAlly 
set atS units <thi* produces mddle-c at C *2>).tKEY TO GO 0N,,*>"; 

79X*GET 

eOPRINTTAB(0,20) tSPC198tTAB<0,20)i'*C (1) can be given an integer value of be 
t^een and 17 (note that 4 anits*'one sefsi tone) . You can move the cursor and us 
e F5 (Sound cur-aor ) to rrctfpare a nobe to another in^tr-ument. (KEY.,,,>"S 

Bix«eeT 



MORE 
FROM 

BBC 



Tired of composing 
symphonies on your 
pocket calculator? Last 
month Chris Melville 
defined some of the initial 
difficulties encountered in 
turning the BBC into a 
musical instrument. This 
month, his program takes 
the tedium out of tickling 
the keys. 




Nearly everyone has seen a pocket 
calculaior-cum-keyboard which allows the 
user to enter a tune and play it back at various 
speeds. Of course, to get the BBC Micro to 
play a tune the process would be much more 
laborious. First you have to define an envelope 
if required then each musical note must be 
changed to a corresponding integer for use in 
the pitch part of the sound statement, Next^ 
each musical note must be given a duration 
parameter, as well as some number telling the 
computer when to sound it. All of these 
numbers need to be keyed-in by hand. The 
computer also needs a routine to sound the 
correct note at the correct time. 

This is all very boring, repetitious and error- 
prone since the BBC Micro has no musical 
keyboard and all notes have to be entered as 
numerical data. To produce a tune-playing 
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MUSIC 




computer without all of these problems, I have 
written the program Keyboard included in 
this article. The instructions are again 
separate. The user can enter the notes 
comprising the tunc by means of a cursor 
which can be moved up and down a musical 
keyboard drawn in colour on a Mode 7 screen. 

Once all of the notes have been entered, the 
user taps out the rhythm of the tune on 
function key. One can change the speed if 
required. This is useful for entering fast bits 
which would be hard to tap out correctly at the 
right speed. The computer matches up the 
notes to the rhythm and> at the touch of a 
button, plays the whole tune at the correct 
spactngs and speed. 

Because Keyboard uses Mode 7, thus only 

IK video RAM, it will run on a Mode lA, 

(continued on page 77i 



e2PRINTTA&(0,30J;Srci^S;TA8<0,2U JCHR*134'Xwrr«nt v^lue of C < 1 > : *- :CHR'trSl ; I n 
WC% 

83INPUTTA8(0,23)" Chooft* n#N v«luv ■* NLOWC%; Ir NL0WCX:i7 Oft NLOWCX^O 0OTO82 E 
LS€ LOWC%-IMLOWC?. 

B4PR0CMAIT(S0> tPftrNTTAfi<0, 20) l5Pni98( t©0Ta4 

B5DEF PROCSHADEOnTAVE (OCTAVEX, A%, BXI :PRINTTAe< < OCT AVE?.- 1 J *7*1 , I ) : i VDUAX, 15/. B 
y.;PRlNTTA&( (0CTAVE7.-1 > »7*^1»2) ! : VDUA7., 157. Eiy.seNDPfiOC 

e6DEF PR0CPICTURE:FDRI%-1 T02:PRlNTTAU(0, 17.MCHRtl41 
87 FOftJ*/.-l T02? STEP7:PRIWTTA&<J%.I7.M 

BB VDIIIS4, i:S/,l34,J%0IV7»49,jy.DlV7*49»JX0lV7+49, i:i9tN^StT!VlHJl5e*lS6iMEXT 
B9FORI7.»5 TDl3lPRlNTTAD<0» I7.> t 

90VDU153, 15<:»,255, I5£i, I4fl. 150. 150. ISfl. 148, ISS. ISO.rtiU. :38. ISO, 255. ISB. MB« t5&, 
lao, 1!S8, 148, 158, 150, i5B.14S, lt*B, lt,U. 25S, 255. IS9.-NEXT 
91F0R IZ»14 IOl9;PRlNTIAi?<U* I7.>;CHfit553!Cim*lSO: 

92F0«f ,^.-2 T026 STe#*4rV!>02t«r2»S'. t^O. lW>?Nf*:fl(-TTP»rtftf fftt!t«r<r,*tr**Tf>P*«1^9*?«eirT 
93PRliHTTAB<l.0>l ;VDU130, 157, 13^, i:^5tPR:NT-Prc!^<Kic octave i«; " I SPC 1 4 ; CMR* I r,6 
94PRlNrTA6<2,4>;CMR*(13l) :"C C£D lit, f f FCG b£A A£ t»- 
9SENDPRCC 

96DEF PRaCINlTIALISe:LOCAt I^ 

97-KEYO I 

9e«iKEYl 2 

99»KEY2 3 

100*KEY3 4 

10l#KeY4 5 

102»KEY5 6 

103*KEY6 7 

104»KEY7 Q 

105-KEYS 9 

106»FX4 I 

l070CTAVey.»lsKEyX-liUOWC%-3*NX«Oi«AXNOT£SX-2CH»iF»— 'C-rRESTOREiOlH C0LP0S7.( l2> , 
MNOTE« (12). NX (HAXhlOTES7-> 

lOSFORIX-l T0J2iftEAOCOLP0Sy.<lX>.WN0TE*Cl7.>sNEXT 

109DATA101.-C -,400»C£,605, "D -.BOOtCC, J009. "E ^.J^lS.-F *. 1600, FC. 1017, *^6 ".2 
000,G£,222l,''A ••, 240O,A£, 2625, "B " 
1 1 0VDII23 1 8202 1 1 1 i ; ENDPROC 
U IDEF PROCSHAOE^^EViKEYX.SMADE^J sLOCA«,lX 

1 12F0R IX«S TOI 3 1 PR INTTAB<COLPOS7.<KEV5i>Dl VI 00, IXJ iCHR* (SHADEX> iNEXT 
113F0R IX-14 r0l9!tF COtPOSX <KEV7*) nOD I OO <>0 PRIMTTAB fC0LPOS7.(i;EY7->M0Dl0<:M7.J : 
CMRttSHADey.) 

1 14P4i;<rH'M|.' !■' •• 
1 13DEF PWOLLUMSOR 

1 16PR0CSMADE0CTAVE (OCTAVEX, 129, 131 ) 
1 1 7LASTKEY%-KEY7.s LAfjTOCTAVE%*CfCTAVEy. 

USIF F»«-*C-* S0UNDSrll,-lO,LOWC%*(OCTAVEX»l2-13'HCEV%>«4p5iPROCSHA0eKEy(KEYX. J4» 
) ELSEPROCSHADEKE V t KE Y5£ , 1 4 9 ) 
1 t9REPEAT:i»FX15, 1 

120Q7-*©ET*UNT1L 0?i*I37 OR 0X-I36 OR <0X>48 AND 0X<39> 
121 IF 0X<59 ENDPROC 
122 IF 07.-1 36 50T0125 

123IF KeY7.<>12 KEYX-KEY%*1 EL^ IF OCTAVEX-5 SOUNOl, -13,30, 3:60101 19 ELBE KEYX 
•1 sO::TAVex-OCTAve7.^l:SOUNDl,-15. 100,2:PR0CSHA0E0CT^VE<LAST0CTAVEX, 134, 134J sPROC® 
HADt JC T i-ive < OC TAVE7. , 1 29 » 1 3 1 ) 
1 24 GOTO 126 

125IF KEYXOI KBYX'KEYX-l ELSE IF OCTAVEXe»l SOONOl , -15, 30, 3sG0T0U9 ELSE KEYX- 
l2t03TAVEX-OCTAV£X-ltSOUNDl,-lS. iOO, 2:PR0CSHADE0CTAVE (LASTOCTAVEX. 134, 134> iPR0C3 
HADl-aCtAve COCTAVEX. 129, I3n 

126IF LASTKEYX-2 ORLASTI' EYX*4 0RLASTK£YX*7 ORLASTKEYX-9 ORLASTKEYX*! I PROCSKA0 
E<EVtUASTKeY7,, 148> ELStFROCSMADEl- EYCLASTKEYX, 150J 
127 SOT0117 

128DeF PROCINFO: LOCAL IX 

I29PRlNTTAB<30,5MCHR*l'l!"N0TES NOW •sTAB(30,6) iCHRtin ; 'ENtERED: -"I TAB<32»7I| 
CHR»134$MX;" -t 

l30rOR IX-NX TO NX-2 STEP-1 

131 IF I7.-0 lX-NX-2 ELSE PR1NTTAB(30, 10^ mX- r/.> 'T) ( CHR»13lt "NOTE "I TXl "-" i TABt 
32, II*<N7.-IX) •S) JCHR*134jyN0TE»t <NX( IXl -LO«CX>MOD48DIV4*l > | " ("| <NX ( IX) -LOWCXJ DI 
V4B*l«->" 

132 NEXTsEKDPfiOC 

133D6F PROC«AlTCCX)sTIIie-0i REPEAT: UNTIL T I ME >-CX* ENDPROC 

1340EF FR0CWIPEiPRlNTTAB(0.2l>lSPC158StENDPR0C 

t35DEf PROCJNST 

176FRINT 

137CL5!PR1NT'*PLAYI1USIC pro^t^m Uy Chfi» Itelvillo *02 ••^••••••••••♦•♦♦•♦»*#*«« 

13aPRlNT'CHR*131 ! "Thife proQrAA ift ir» 2 partv.thm i« the'" j CHRt 131 1 "* tr«t pMrt 
-trfitch d«al^ Ml th totttting up'^* LHR^131« "of an Array containing (in ordpr) thVf'C 
HRSl31I-not«s te b* pi Ayt«J, -• •CMR»134s 

13V PRlNT"The ntfut part.Mhich d«dL« Kith «nt«riny {CHR*134i "th» rHyth« o# the 
tcm« and ptayinq 1 1 " *OtR*134t ''bdicl^ithould b9 rftcorctiH) on t^po af tirr **' CHR^134t '*th 
\% anv since thi» on» CHAINa it," 

140FRINT'CHR»130S 'Full iniktructtofi* »rv in th« articlv to**; CHR*130; ^aav© vpac* 

141PR1NT* 'CMRS129; "Be »urff yoa have fini&he<* entering aI I "' CHR»l29l "th» not^s 
bttfare going on to tHw n»xt"* CMR* 129 j "part (by pr*ft«lng ESCAPEi ftinco yOM "**CMR» 
1291 "CAnnol rpturn to It intact," 

142PRINT' •CMR*133lCKR»136l** Ht t a l<«y to go on ' I ; X-GETsCLS 

143PRINf'The functioria available are; "' *CHR»131 ; 'FOi -wnti?r» tho note oo which 
th» purple*CHR»l31t "• cursor is on as one to be played** *' CNR* 134* "F 1 1 -delates 

the last note ontprod"*' *CMRtl30! "FL*: -rupeats a section of notes'** 

144PRINTCHR*129!'*F3: -delotos a block of notes' ' 'GMR» 1 33l "F4: -sounds the last n 
Ote ent^rea**' 'CHR* 132 i "FSt -sounds the position of th# cursor **" 'CHR»l3l i "Fit -enab 
les/disablcrf. the cursors be<*p " * ' J CUR* 1 34 : 

14SPR I NT "FT: -audio/ Visual r«viei« of notes so f jkr^'CHRtlSO; "FSs -can insert not« 
^ *t\zo list*** 'CHRS 129! '•F9!-iis#d to 're-tun«' computer "' 'CHR* 1361 * Hi t a ley to st 
art..,. •i:X'*GET:CLS 

146PRlNTTABfl0,2)liVmjl29,iai,l36;PRlNT"Re«»mb»r;"jTAB<l0,3HsVDU129, l41,136iP 
RINT'ReneAber; ":TAB<0. 10>lCHRSl3t; ''At th» rnomcnt you ar« only entering the'SCHRS 
131 : 'notes, the rhyth«i/te«po cotnes in part 2'': 

]47PRlMTTAB{0.l7HCHR*134|"The purple key-cursor ts moved by using"tCHR»134| "t 
he right ♦ Ifft cursor li#y«'!PROCWAIT (QOO) :CLS 
1 4BEH0PR0C 

J49CLS:PRIMTCHR*13l!"(3oihg on to next progr am*** " -CHRtlSOl "Start your cas 
sette player no**** * 'CHft*l34iCHR*l36« '* ** I 

ISOHinEM-KIrtErt-NXiFOR IX-i TO NXj -^tHIflEM+IX-l J*NX(IX) :NEXTi PROCWAIT <2S0> 
) 5 1 MXwMAXNOTESX s CMA I N - • 
>R1JN 

10 a« ERROR P^0DE7sEN0 

llOIN NX(«X),TXCrtX>,DX(riX),AX(6),PX<8>sF0R IX«1 TO NX;riXCI%)«?(HinEft«>IX-l) t NE 
)(TsR--i»0 

l2R6STOREiFORIX«I T09:READ PX(IX> i NEXT t FOR IX-1 T04>iRCAD AX ( IX) : NEXT; IF PX<2I 
■O PX<U-PX<n + 127 

13DATAl,l,0.0.0, 1. I.l*126,0,0,-20^126«i26 
14»KEY0 1 16-KEY2 3 

1S*KEYI 2 17*KEY3 4 

lB£MVEL0P£l,PX(l>.PX(3>,PX<4),PX(S*,PX(6),PX(7>»PXta>,AX<l>.AXf2>,AX(3>,AXC4) 
.AX<5>.AX<6) 

l9CLSiPRINT"CHR»l36r' You c*n now use F0,FUF2,F3- - , *CHR»13lI- 

FOJ enter rhythm** " MCHRt 133s •* f^l} auto playback*" " 5CHR« 134; " F2> 

choose voice *or Fl) ;CHR»129;- F3> ch«fige speed o* FIJ - 

20PRCCWAIT (200) : SOUNDO, - 12, 2, 4; »FX15, 1 

21PRINT' "CHR*136;CHR*l30*CHR»14l;'* CHOOSE NOW "'CMI»*l36lC 

HR*1J0|CHR»14U- CHOOSE NOW .."i»FXlS,l 

22REPEAT:0X*6ET-4Bs UNTIL OX>0 ANDO%<SjCLSs SOUNDO. -IS.2, 4:ONOX GOTO 23, 32, 36 •& 



(continued on page 771 
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INSTANT IMAGE TRANSFER TO ZX SPECTRUM 



RD DIGITAL TRACER £49.95 




(unietouched 
printouts} 



Please send me RD DIGITAL TRACER(S) at 

£49.95 each, I enclose payment ol £ 

Name: - ......*..,.. 

Address: - 

Send to: RD Laboratories, Dept. YCN, 5 Kennedy Road, Dane End, 

Ware, Herts. SG12 OLU 

RD Laboratories' policy is to bring sophislicated computer techniques tolow^cost 
computing. RD Laboratoiies theiefoie maintain the right to amend specifications 
at short notice. Please send stamp ior further details ol the RD DIGITAL 
TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and 
control. 



The high resolution colour graphics of The ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personaUties. But entering individual co- 
ordinates for unusual shapes can be tedious and 
time - c onsuming. 

The new RD DIGITAL TRACER cuts out much 
tedious plotting. It provides instant transfer from 
original to display file - for screen display in 
colour, ZX printer printout, or retention on cassette. 

The RD DIGITAL TRACER is of immense benefit 
in many fields - for geographers and weathermen, 
for engineers, architects and technicians, even for 
budding Leonardos! Designed for use with the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high-resolution 
colour graphics carmot be obtained on this machine. 

The RD DIGITAL TRACER is available only 
from RD Laboratories. The price of £49.95 includes 
P & P and VAT. Send your cheque now for dehvery 
in 28 days. (Cheques payable to "RD Laboratories".) 
The RD DIGITAL TRACER is supplied with tracing 
sheet, software cassette, and full instructions on 



use. 



^ 



R P Laboratories 

Konnvdy Road, Oano end. \A/ar«, Hart*. SQ^S OLU 

coseo) aaaao 



FLOPPY DISC DRIVES 



SINGLE AND DUAL DISC DRIVES 

40 OR 80 TRACK FOR BBC MICRO 

includds utility disc and Dos Manual Ptvone for prices:— 

/Z7Z£7/9 MICRO 

BBC COMPUTER MODEL *A' , £262.00 + VAT 

BBC COMPUTER MODEL '8' £349.00 + VAT 

BBC COMPUTER WITH DISC ......... £410.00 + VAT 




OTHER ITEMS AVAIUBLE 
FOR THE BBC MICRO 

Books. Cables. Joy Sticks, Cassette Decks. Dust Covers, 
Teletext Adaptor. Speech Upgrade. 
SEND FOR PRICE LIST 



SEIKOSHAGP-100A 




• DOT MATRIX PRINTER 

• 80 CHARACTERS PER LINE 

• 30 CHARS "SEC 

• FREE Ht'RESOLUTION^OUMPOUT' LISTING 

£179 s^ VAT. CaTTE BBCPrinterGabte£16-hVAT 

0303 MICRO 

WORD PROCESSOR CHESS £11.50 

RDM £46,00 ASTEROIDS ...... £ 8.95 

^ jH^ GLAXIAN , £ 8.95 

flUfij BILLIARDS ....... £ 8.50 

ii^Sm FR0G6ER.,, £10.00 

GOLF £ 8.00 






MICRO 



MICRO UPGRADES 



RAM KITS: Upgrades !tie Model 'A' to 32K RAM 

Supplied with full frttinginslruclwns. £29.90 + VAT 

ANALOGUE KITS: Suitable for adding HTysticks, 

controllers etc . . , , . £15.00 + VAT 

PRINTER INTERFACE & I/O PORT: Enables a 
Centronic Interlace printer to be attached . . . £16.00 -+- VAT 

MODEL W TD MODEL 'B' UPGRADE 
£89.00 + VAT (fitted) 

DISC EXPANSION. £80.00 + VAT 

DISC DRIVES turn £179.00 + VAT 

COLOUR MONITORS .......... from £229.00 + VAT 

Send for details on other items, cables, cassettes, plugs, 

software etc 

WHY NOT SEND YOUR MACHINE TD US FOR 

UPGRADING? 



PRINTERS 



EPSON MX80 F/T3 - The printer recommended for the 
BBC Microcomputer 

• Dot Matrix Printer 

• SDCps 



"^ Hi-Resolution Graphics 
if Bidirecttonal Printing 



fJ^^^. 






,ft^L 



>\C^, 



^^^S 



9C 



m^ 






Telephone STD (0438) 65385 ° 



WM 



Servfcft6 
ttrtofmatlon Ctrrtre. 
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(continued from page 75) 
although it cannot store as many notes as a 
Mode IB, Note that Keyboard is in two parts, 
the first of which Chains the second — they 
must thus be recorded consecutively on tape. 

Although the BBC's Envelope and Sound 
statements allow it to produce a wide variety 
of sound, the tonal quality of these sounds is 
not rich. This is because the sound chip fuied, 
SN76489, produces only square waves. These 
are the fundamental working signals inside 
your computer. 

I have used my micro to produce sawtooth, 
sine, triangular waves. This involves a little bit 
of electronics. Roughly speaking, the problem 
is to create a voltage, external to the computer, 
which varies in a wave-form the same as that 
which we want to hear and, since the user port 
gives eight-bit digital output, all that is 
needed is an eight-bit digital-to-analogue 
converter (DAC) connected to the eight PB 
lines of the user port. 

The user port is memory-mapped at location 
&FE60 so if we place the correct numbers 
here, then the digiial-to-analogue converter 
will produce the voltage wave-forms needed to 
drive a speaker circuit. So the overall method 
is as follows: fust work out the values thai are 
to be fed to the user port and use byte in 
direction to store them consecutively in a 
spare page of memory. This can be done in 
Basic since speed is not important and 
functions such as sine can be used. Next use a 
machine-code routine to cycle through the 
relevant page of memory byte by byte, out- 
putting to &FE60 as it goes. Then, the eight- 
bit DAC and the odd OA will do the rest and 
the resultant wave-form will be heard. 

Program Keyboard for 16 or 32K provides 
the BBC Micro with a facility which enables it 
to learn a tune as a series of notes with their 
correct rhythm, and then play it back at a 
selected speed — all at the touch of one key. 

The program is in two parts. The fnrst, 
which deals with entering the notes, should be 
typed in and then Saved on tape. The second 
part should then be Saved after it, since it calls 
the second part using a Chain command. Stop 
the tape machine after loading the first 
program, if it does not have computer control. 

The program functions in three parts: first, 
enter all notes — this is a routine, with useful 
editing features, which sets up an array 
containing the codes of all of the notes to be 
sounded, and in the correct order. The 
method of entry is to move a cursor up and 
down a musical keyboard on the Mode 7 
screen and use the function keys to perform 
miscellaneous operations to make the job 
easier. This is contained in the first listing. 

Next, enter rhythm — the user now merely 
taps out the tune using key FO and/or Fl and 
the computer matches up each note with its 
position and timing information in real time. 



The third part, auto-sound, enables selection 
of a voice and the computer plays the tune in 
that voice. 

The tune is restricted to one note at a time, 
no chords. The use of the function keys is as 
follows: 
Program f 
FO Enter note Enters the note currently 

covered by the cursor on to 

the list of notes to be played. 
Fl Delete note Deletes the last note to be 

entered from the list. 
F2 Repeat over Enables a block of notes 

dtready in the list to be 

repeated again at the end of 

the list. 
F3 Block Delete Enables a block of notes 

already entered to be deleted. 
F4 Echo Echoes the last note to have 

been entered. 
F6 CSR Beep Enables/disables the cursor 



from echoing its position at 

every move. 

Will show and/or sound all 

notes thus far entered. 

Enables notes to be inserted 

between others already in the • 

list. 

Used to tune the BBC to a 

different instrument. 

Sends you on to the next 

recorded program. 

Enter Rhythm; FO and Fl then 
become input keys. 
Commence auto playback. 
Select voice F3 — adjust 
duration of tune. 

The maximum number of notes possible is 
set by the variable Maxnotes % in line 
110. You can adjust this value in accordance 
with the amount of RAM you have. | 



F7 Review 



F8 Insert 



F9 Re-tune 

Escape Key 

Program 2 
FO 

F1 
F2 



(continued from page 75) 

2 

23Ry.*-ltPRlMT'CHRSi29|CHR»14lt ** Re\y thm imt«rin9'*'CHR*129iCHR*l4i; ** 

Rhythm entering'" CHftt 148 s " "iSTRINSt ( 16, CHRS124V • * • 

24 P'ftINTCMft*l34f '•you mu»t HON tap out th» tun» on PO/Fl "•CHR»l54| "Th* co«iput« 
r wiU match the taptj Kith'"CHR*i:;4r'the not»« you h«iv« ttlrmmtiy ©f>t«recf. In"*CMft« 
154; "the inter«*tt« o* Accurate timino* the*' CHR»134| "computer will not pauao to" I 

23PHINT' sound cuf"CHR*l34: "th& notest corrwoponding to your taps- "'CHRt 134 ( * 
You Milt h«v«r to hum th«m in your h«dd"*CHRS134| **«s you 90 f ! *" " * *CHR»136iCMft»l 
SZf" TAP A W A V ' « • ** 

27 TX(l>BOt*FXlS,0 

28ft€PEATjUMIL INKEy<-33> ORINKeYC-il4J : TinE-OsREPE^TsUNTJL NOTIKKEV (-33J AHD 
N0TlNK£Y(-ll4>sD%(l}i»Tm€ 

2'meP€AT I 1 7." I /.-»- 1 s REPEAT s UN T 1 1 I NKE Y ( -33 > OR 1 f*CEY < - 1 i 4 J i TX < I X > -T 1 ME : REPEAT j UNT 
ILNOTlNhEY^-S^) AND NOT IKKEY t-1 14> 1 07. tl%> -TJ«E-TX< IX> : UNTIL IK-Nr. 

30F0Rr/.^I TC«7.:0X(r/.)-INT(DX{lX>/S+.5)!fF0XU*^>>254 D"/. (iy.J-2S5sNEXT ELSEIFOXi 

r/.)»o D%<r/>*nN€^T else next 

3lFRIK'T"CHR»lvi;CHRSl4ll' NOTE LIST ENDED" 'CHR» 131 tCHR»14U " N 
OTE LIST ENDED"i:SOUNDl,-10.100,45X-lNKEY(400J:QOT019 

32IF FNKQRHYrHM B0T019 ELSEPRINTCHR»133|CHRtl4l I " Auto-pl Ayb^ck" *CHR« 

133;CHR«14i;- Auto-plAyb«cJ:*'*CMR»l4Si- "|STRING» ( 13,CHR»96) * ' *C 

HR»l3ls*"Hit RETURN to «t*rt th» auto-pl^yihQ o*''lCHR»13i ! "your tune. - 

33I5i»0: REPEAT: UNT It INKEY C-74> t TIf^E-0 

34REPeAT : 1 Z« I X+ 1 ; REPEAT t UNT ILT I J^ >-TX < I X ) s SOl^iDt* 1 2, 1 , NX. ( 1 y.> , Oy. ( I X> s UNTI L I %«N% 

3SGCT0I9 

SAPRINT* •CHR*l33lCHRll41t" S«l»ct voice" •CHR*133;CHR»141 * " Se 

I wet vol €©*•*€«*» 1 45i" ■'sBTRINQ*il2,CHR*9b) '"CHRSlSli "You «*y ooh cho©m 

i» <by ngjkber} either *"CHR«131 ; "predtf fined pitch ^nd Amplitude »oundo" ' CHR»l3: ; 

37 PRINT"cr define your own* "•" ' •CHB»134t "The pitch section come« f Irvt ,,«el ect 
bv"CHfiS13A; ►•typing the Appropriate no«ber "* "CHR*130r'HIT A KEY TO START, .,,-tX 
-GET 

38CtSiPRINT"CHR*l33?CHR»t4isCMft»i36i- Amp J itude selection "'CHRSISSJC 

HR»J4UCHFrll36J" AnpUtude Selection "' CHS* 148 tCKR*136t " "£ STRINGS <20*C 

HR*96)' • *CHR« 1 341 "Select (by number) csne a4 the»« t '* ' 

r>9PRINTCHR*l30r'0J «hArp AttAcV / qentle dec»y*"CHR*127r'l ) »harp attack / eh 
arp decay" "CHRsi 32; "2> gentle att*cJ: / sharp decay" •CHR»133| "3) gentle attack / 
gentle decay" *CHR»134i *'4) gentle attack / no decay" 

40PftINTCHR«l3i;"5> Sharp attack / no decay"'" 6} define own aj*pl itude section 
"^CMRsir-Oi -7) keep present aeipl itude section"' "CMRS 136 1 " Kaiting 

4 1 REPEAT :X%-0eT-47i UNTIL XXX> AND Xy.<9i IP %%mQ C0T04e 

4Z IF X%« >7 GOT04i ELSE CLSt PRINT' 'CHRSl 31 1 "Enter the sik awpUtude paranete 
rs in"'CHRS131: "the order;-'"* 1) ^«p, /step -for -attack t0-l26)"*- 2) a*ip*/step * 
or decay i~l26 to 126>"'" 3) amp. /step for sustain tO to -126)" 

A3PR1NT" 4) amp. /step for release (O to -1 26 J 5> target level for attack < 

0-126>'"* 6 J target 1 if vel for decay <0-126>*" 

44F0R I X- 1 T06 1 REPEAT t PR I NTTAB <0,i0+l7.»2)| SPC 38 1 TAB lO > I O* I X*2 ) I CMRS < 1 26^^ 1 % ) t " 
Enter pmrt^iMttmr " J 17.(CHRS<135-I5:n 1 INPUTAXdy.) 

45UNTIL (<r%»S 0ftiy.«-6)AND<AX<l%>>»0 AND AV.i 1%) < 127> OR (1X*4 OR IX-31 ANDf AXCI 
7.X1 AND AXCIXJ >-127> OR (I'/.-Z AND Ay.<IX)<127 AND A%tlX>>-l27} OR <r/.«l AND AXd 
y.)>0 AND A%<iy.Kl27)>rNEXT:60T04a 

46REST0R£47:F0RIX"l TO XX:FOR J/.*! TO 4iREADAy. IJ'/.J rNEXTtMEXT 

47DATA120.-U-Ip'2. 120.119. 120, -1 .0,-l2fiVl20. 119.2.2.0,-126,30, 120,2^2^-1,-1* 
50, 120,2,2,0,0,50, 120,20,20,0,0,60, 120 

49CLS*PRINT'CI^«133:CHRS141!CHRS136; " Pitch selectioh. , . . . , '• "CHRSlSSlCHRSM 

l;CHRS136;* Pitch selection "'CHRS14B;CHRS136t - " t STRINGS ( 1 6#CHRS96> 'CH 

R*l 34; "Select <by letter) one of these ; - 

49PRINTCHRtl30r" A) warble*" CHRsi 29; - Bi pi ain-*CHRtl32|" C> plain with fast, 
heavy vibrato"*GHR*l33: " D) plain with si o**, heavy vibrato"'CHRSl34j- E> plain Mi 
th »ediu» vibrdto"'CHRS131i " F> blide effect"'" Qi sci-fi <n" 

30PRINTCHRS1301" H> »ci-fi (2> -*CHRil29; *' I> sci-f> <3> "' CMRS 1321 -* J) «ci~fi 
(4>-^CHR»l33t" Kl define own pitch envelope*"CHRM34; " L) leave pitch envelope u 
hchanged" 

SlREPEAT:X%-GET-64: UNTIL Xy.>0 AND XX<l3tIF X%-J1 00T053 ELSE IF X%-I2 00T060 

52REST0RE53:F0RI%-1 TOXy.iFOR 37.-1 TO asReADPy.< jy.J sNEXTiNEXT 

5r;0ATAl,i, 1,-1,1,1.2, 1,1,1,0,0,0,0,0,0,3,1,2,-2,2, 1,2, 1,6^1, 2,-2, 2» 1,2,1 » 4,1, 
1,-1, 1, 1,2, I, 1,0,0.1.-1,20, 15, 15. 1, I, 4e, 48, 4B, 2, 2, 2, 3, 1,48,48,48,2,3,4,1,1,48,48 
.48,2.3.4.1, 1,49,-47,51,10,10.10 

5460T060 

S5CLS!PRINT''CHRsi3i;'*Enter the »eveh pitch par«i»eters in*"CHR«l31| "the ordsr 
* li length of a 'Gtep' n •'" 7> etate of pitch repeat tO-4ff«t 



•On»-'- 3) pvtch/*tcp for stAQ*! (-127 to 127> " 

56PRINT- 4> pitcr>/stvp for «tage2 (-127 to 127>''* 5) piteh/atep for fttage? i 
-127 to 1271 "•" 6} no* of «tep« in atagel (O to 2S3I*** 7) 00. of «t«p« m stage 
2 (0 to 23S>"*" B) r\o- of mt*p» in «tag«3 <0 to 2S5)-" 

37F0R I7.-1 T00iftCPeATiPRINTTAl.(O,l2*t%)lSPC3eiTAa(O, l2♦IX)|C^«*f(l29•Iltn007H- 
e^t#^r p^rmit^tmr ' t 1 X I CNftS < 1 35- 1 7J1O07 ) I ; 1 l*tiTPy. ( I % > 

SSLH^IL (17.-1 AND PZ(1X}>0 flWO P7AlXUl2Bi OR *IX*2 WP tPZ(I%)»0 OR PX<I7.)^1 
>» on tlX>2 AND U<6 AND A»S<P"/ ( IX> K 127} OR CI%>S AND U<9 AHO PX<IXI>-0 AND PX 
tlXi<2^6> jNeXT 

S91F PX<2>t<> l»X(I>-PX<ll*ia7 

60ENVEl.0PEl.PX(l),PX(3l,PX<4>,PXO),P%(6J,PX(?>,PXfe>,AX<i>,A%<2>,AX(3>,Ay.(«J 
,AXC3>.Ay.f6)!SOUNDl,-lO, 100,4:PROC«A1T(100»IBOT019 

61 DCFpfWX:«Al T (GX> 1 T IMC-O » REPEAT 1 uNT 1 L T I KE-GXt ENDPROC 

62IF FNWORKVTMM OOTOlV KLSt :PRlNTOlR«l3A( CMRSl36|CHR»14lt - Alter tlaing 

O* tune •••CHRf:34lCWR*136lCHftSI4lj- Altar tlein^ of tune **CHRtl46|CH 

RS 1 36 J SPC7 ; STR INOS < 20 , OIRS96 J 

63PftlKr"C»*t«l33l-VoM can *l%wr the %^^m€ at which th»-'CHRSl33t-tune i» pl*y 



«d bAcV tiy atterirtQ th«'**£HRtl33t ''tiAo tal:en tor tt to t»e co4ftpt«t»iy" 'Li^K»l33l "p 
layed back.lhia tiae interv*! i»'"CHRSl35l "Qi var^ oy you pra«sing RETURN tMlce** 

MPRINTCM^f I33s*'th« timm in bet«4«vn your tMO pr0fi<oa*"Ct«(tl33t "bain^ tfte i\«m 
length of th» tun*.So*"Cl«*133l "the fir*t press o* RETURN correi|:ond«***CMRtl33f * 
to tha ^Irat not* in the tuns and the" *CHRS133t 'second proas corresponds to the* 
1 

&3PRlNT"l*st--*CW*Sl29|''SQ PRESS RETURN TO START TlhlNQ. , ": *FX1S,0 
^66R£PEAT: UNTIL <3€T*.l3jnH£-0(PRlNT'&#%Sl34iCHRSl36l "NOW AMAITINQ SECOND RETUft 

N-i^rxis^o 

67 REPEAT: UNTIL 0€T-J3iL5C*Tl*C 

6a D»L?;/(T7.(NX>-TX(l>l 

69F0RIX-1 T0NXsTXtlX>-lNT(Tlt(IX>»&*.5>!D^(lX)-INT<0X<I7.l»0*.5JilF D%(IX>-0 0% 

70IF DX(Ilt)>2S4 0X<I%>-255iNeXT5CL3€ NEXT 

71 GOTOl^ 

72 DEF FNNORHYTHfSt IF RX— I THEN *0 ELSePRlNT**YOU HAVE MOT DONE TMC RMYTI«1-iP 
R0CWAlT(2OO>i«-l 
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Program 1. 






16//b 3E 80 


LDA, 80 


CHR $ 128 


06 20 


LDB, 20 


Set up top row with 32 black squares 


D7 


RST10 




10 FD 


DJNZ 3 




2A0C4O 


LD HUD/F) 16396/7 


Get start of DFile 


0620 


LD B. 20 


Add 1 to D-F address 


23 


INCHL 




36 17 


LD(HL), 17 


Print CHR$ 23 


36 80 


LDIHLI, 80 


Erase it. 


10 F9 


DJNZ -7 


Move to next position and repeat until B = 


C9 


RET 


Return to Basic. 


10 RAND USR 16775. 






Program 3. 






16/ /b 3E 1C 


LD A, 1C 


Print top row of characters to 9, A to V. 


06 20 


LD B, 20 




D7 


RST10 


• 


3C 


INC A 




10 PC 


DJNZ ~4 




2A0C40 


LD HL(D/F) 


Get start of D-File add 1 to point to 0,0; 


23 


INCHL 




7E 


LD A(HL) 


Check for end of tine character 118 


FE76 


CP76 




C8 


RETZ 


RET TO BASIC, end of line 


F5 


PUSH AF 


Store value 


36 80 


LDIHL),80 


Print square. 


110010 


LD DE 1000 


Delay 


IB 


DECDE 




7A 


LDA, D 




B3 


ORE 




20 FB 


JRNZ -5 




F1 


POP AF 


Retrieve value and print over black Chr. 


77 


LDIHU.A 




18 EC 


JR-20 




10 RAND USR 16775 






Program 4. 






16//b 3E 1C 


LD A, 1C 


Print top row to V 


06 20 


LD B, 20 




D7 


RST10 




3C 


INC A 




10 FC 


DJNZ -4 




0E20 


LD C, 20 


Roll left 32 times 


2A0C40 


LD HL<D/F| 


Get start of D-F, move to position 0,0 


23 


INCHL 




7E 


LD A,(HL) 


Get first CHR and store it 


F5 


PUSH AF 




061F 


LD B, 31 




23 


INCHL 


Get next character in line and put it into 
display file one place left 


7E 


LD A.(HL) 




28 


DECHL 




77 


LD(HL) A 




23 


INCHL 


Move back to original position 


10 F9 


DJNZ -7 


Repeat 31 times 


F1 


POPAF 


Get stored CHR and put on end of line 


77 


LOiHL) A 




1100 10 


LD DE 10 00 


Delay Loop 


IB 


DECDE 




7A 


LDA, D 




B3 


ORE 




20 FB 


JRNZ -5 




OD 


DECC 


Reduce C by 1 and if not zero then repeat 
Roll 


20 E4 


JRNZ -28 




C9 


RET 


Ret to Basic 


10 RAND USR 16//b 






Program 5. 






16775 AF 


XorA 


AF loads A with and resets carry fiag in 
1 byte 


07 


RST10 


Print a space 


06 06 


LDB, 06 


Print six 9s 

{listing continued opposite) 



GAMES 

HAPP' 




Stuart Nicholls 
puts some bounce^ 
into ZX-81 games as 
he shows how to make 
your Happy Hopper move. 

Last month*s article left you with the 
Frogger display on the screen but how do you 
make it move? 

First of alU the simple problem of moving a 
character one square at a time along the top 
row of the display: program 1 shows how this 
can be done. 

If you have saved on tape the program from 
last month*s issue then reload and use it to 
Poke the program into the line 2 REM state- 
mem. To run each of the demonstration pro- 
grams change line 10 to 

RAND USR 16775 
and delete lines 20 to 90. 

If you now Run program 1 you will realise 
how fast machine code really is. Did you see 
the asterisk move along the top row? You will 
now see that we need something to slow the 
computer down. The easiest way to do this is 
to tell it to count dow^n from a high number to 
zero, which will take a second or two. This is 
similar to a For/Next loop in Basic. A high 



Program 2. 




To vary the speed of movement the value 


held in DE is changed. 


16775 3E80 


LD A, 80 1 


06 20 


LD B, 20 1 


D7 


RST10 


10 FD 


DJNZ - 3 ■ 


'2A0C4O 


LD HL,(D/F) ; 


06 20 


LDB,20 


23 


INC HL 


3617 


LDIHL), 17 1 
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WRITING 



HOPPING 




number in a machine-code delay loop is 
around 4096/ 10 00 hex. 

So program 1 can be rewTiuen as program 2 
with the delay loop after print ChrS 23 to hold 
the character on the screen for a second before 
erasing it and moving to the next position. 

Now on to the problem of moving a charaaer 
along a row with a background of difTcring 
characters and so overprinting the back- 
ground, and then reprinting ihe original con- 
tents of each square as it moves. This is 
achieved by storing the contents of the back- 
ground character before it is overprinted, and 
then retrieving the character and using it to 
erase the moving charaaer, and is demonstrated 
in program 3. 







Delay loop 


11 00 10 


LDDE10 00 


counts 


IB 


DECDE 


4096 too 


7A 


LD A, D 


before 


B3 


ORE 


continuing 


20 FB 


JRN2 -5 J 


with 
program 


36 80 


LD(HU,80 




10 F1 


DJNZ-15 




G9 


RET 




10 RAND USR 16775 





Here the method used to store the original 
background character is to Push its value onto 
the Stack and, when required, to Pop it back 
into the A register. The stack only stores pairs 
of values, so the A register is made into a pair 
by combining with the flags register F. But 
remember that if a number is stored on the 
stack it must be removed before a return to 
Basic is made, otherwise the program will 
crash. 

The next demonstration program shows 
how to Roll a line of characters left, that is, 
take the first character of the screen, move the 
line left and put the removed character at the 
right-hand end of the line. 



And finally a program to demonstrate how- 
to count on the screen — this is a useful 
routine for keeping scores or giving a lime 
Umit for a game. This is shown in program 5, 
where we ask the computer to count down — 
without delay loop — from 999999 to 0, again 
demonstrating the speed of machine language. 
The program takes 2.25 minutes. 

Incidentally I find it good programming 
practice to use each of the registers for one 
purpose as much as possible. I use the HL 
register pair for screen address — D-File — 
and the DE register pair for adding to and sub- 
tracting from HL, to move the screen address 
up or down 1 row\ 

I use the B register for counting, For/Next 
loops and the C register for checking if sub- 
routines arc necessary, by either holding value 
of or 1. The A register is used for holding 
contents of display file position and comparing 
the contents. 

In this way it is easier to keep track of the 
contents of each register and to know which 
registers are free to use again later in the 
program. 

We now move on to finish the Frogger pro- 
gram. Reload the program so far and check 
that line 10 reads 

LETX = 16775 

Change to Fast mode and enter the remain- 
ing codes as listed. Afier the last byte 41 at 
address 17027 is listed then enter S to Stop the 
Basic program. Change to Slow mode; change 
line 10 to read Rand USR 16701 and line 20 to 
read 20 Print **space End*'; delete lines 30 to 
90 and Save the program. 

Line 20 was put in as an afterthought but 
could easily be added in machine code. I found 
after writing the program that there was suf- 
ficient memory left in IK to add this line. 

If you have 2K or 3K of memory available 
then more Basic can be added giving instruc- 
tions on how to play the game and maybe even 
a best score/time facility. 

All that is needed now is to enter Run and 
ofi' you go, Happy hopping. B 



(Program 5 continued) 






3E25 


LD A, 25 




D7 


RST10 




10 FD 


DJNZ -3 




2A0C40 


LD HL D F 


Get start of D-File and add 7 to find position 
of last 9 


11 07 00 


LD DE 00 07 




19 


ADD HL, DE 




7E 


LD A,(HL) 




A7 


AND A 


Check to see if D-File position is a space. If it 
is, then end of count-down, so print six Os 
and RET 


20 08 


JRNZ +8 




0606 


LDB, 06 




23 


INCHL 




36 1C 


LDIHL), 1C 




10 FB 


DJNZ 5 




C9 


RET 




3D 


DEC A 


If not a space then decrease number and 
check for . 


FE1B 


CP1B 




20 05 


JRNZ +5 




36 25 


LD(HL),26 


If . then print a 9 and move to next D-F 
position 


28 


DECHL 




18 EA 


JR 22 




77 


LD(HU,A 


If not . then print new number 


18 EO 


JR-32 


Repeat until zero 


10 RAND USR 16775 
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DOWNSWAY 



ELECTRONICS (UK) LTD. 



fj 



MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 



MtV^"^- 



32K RAM FOR SPECTRUM 






A full 48K of memory for the 16K Spectrum — simple 
DJ.Y. installation by just undoing 5 screws and plugging 
in! "State of the art" technology — advanced design 
using fewer tCs for high performance, reliability and 
economy. ^^^^ ^^^.SO plUS p & p. 



MEMORIES 

FOR THE 

ZX81 



The Downsway 64K Memory* slots directly on to the 
computer, without needing an additional power supply. 
or adding any extra load to the internal 5v regulator 
Trade in your old 16K RAM. Pack (any make, an y age, 
any condition) for £12.50 against a Downsway 64K 
Memory to bring the price down to only £47.45plus p & p. 
Without trade-in, it costs just £59.95 plus p & p — still 
incredible value! 

If you only want 16K of memory for your ZX81, the 
Downsway 1 6K RAM Pack offers the same benefits of 
high quality and low price at only £24.95 plus p & p. 

Both memories measure only 2^/2 x Vhx 1in. and are 
supplied with a foam cushion strip to provide added 
mechanical stability, 

* Reviewed in 2X Computing Aug/Sept 1982 and 
Popular Computing Weekly 22/7/8Z 

Naturaliy Downsway add-on memories are fully tested and 
guaranteed, but should you be dissatisfied for any reason, just 
return the memory within 1 4 days for a full refund (and your old 
16K RAM pack, where appropriate). 

Please allow up to 28 days for delivery. 



To: Downsway Electronics (UK) Ltd 
Dept. M, Downsway House, Epsom Road, 
Ashtead, Surrey. 

Please send me: 



Qty. 


Item 


Price 


Total 




32K RAM tor Spectrum 


£42.50 






64K Memory for ZX81 at 
trade-in price (my old 16K 
RAM Pack is enclosed* 


£47.45 






64K Memory for ZX81 
at normal price 
without trade-in 


£69.95 






16KRAM Pack for ZX81 


£24.95 




Post and Packing 


£2,00 


Total 


£ . 


My chequ 


e/P,07Money Order is enck 


>sed 





NAME: 



ADDRESS: 



,VC12 



MAJOR 



FINANCIAL GAMES 

-for 



SPECTRUM - BBC - ZX81 

Remember those marvellous old board games you used to play? 
Hours of enjoyment are GUARANTEED with FINANCIAL GAMES 

No. 1 1NHERITANCE: A 2 Part game. Prove your financial acumen 
in PART 1 by investing wisely at the STOCK and METAL 
MARKETS; (If desperate you can try the CASINO or the HORSE 
RACES). If you are successful you will enter the world of BIG 
BUSINESS in PART 2. Find the SECRET FORMULA for 
PARADISE COLA; manufacture and market the drink; cope with 
STRIKES, FIRES, FRAUDS, CASH SHORTAGES, ETC. Your 
ultimate aim is to become a MILLIONAIRE! 

A MAMMOTH GAME PACKED FULL OF FEATURES 

No- 2 GREAT BRITAIN LIMITED: You are PM and Chancellor of 
"GREAT BRITAIN". You must select the Party you wish to 
represent and your AIM is to stay in office for as long as possible. 
You must control INFLATION and UNEMPLOYMENT, maintain 
the EXCHANGE RATE, introduce SOCIAL REFORMS and stay 
POPULAR. Thegameissplit into SECTORS: COUNTRY PROFILE, 
SHOPPING BASKET, BUDGET DAY, REFORM 

OPPORTUNITIES, MANIFESTO, and most important ELECTION 
NIGHT (a telling time). 

A COMPLEX GAME THAT YOU WILL NOT TIRE OF IN A HURRY 
All Games ^k^ on quality cassettes with full instructions 

■SPECTRUM 48K BBC32K ZX81 16K- 



£5.95 ea: 



-£5.95ea; 



-£4.95 ea- 



SPECtAL OFFER: Deduct £1.50 from total cost if you buy 2 games. 

SIMON W. HESSEL (Dept YO) 

15, Lytham Court, Cardwell Crescent, 
Sunninghill, Berks, Tel: Ascot 25179 



M orders despatched 
within 24 hours. 



One year guarantee 
Money* back ifnotsatis^'ed. 



1 



VIC 20 
VIC 64 

VIC CASSETTE 
PLAYBt 



DRAGON 32 



BBC MODEL A 
BBC MODEL B 



£299 J}Q 
£127JiO 

£34.00 




£299^ 
£399.00 



TEXAS TI99/4A £173.00 

SPECtAl Off Eft GET £S0 BACK 
, WHEN YOU BUY A T199kW AT OUR PR!C£ 



we also supply a huge range 
of software, printers, add-ons, 
expansion units etc. 



order now tor fast delivery 
(usually within 14 daysj 



ATARI 400 
ATARI 800 



£198.95 
£499.10 



SHARP MZ80A £4n.39 

SPEQAL OFFER; FfitE SORWWtt 
WORTH £75 WITH EACH M2B0A 



ZX81 £43.43 

16K RAMPACK £26.04 

PRINTER £52.13 



simply send a cheque (made 
out to 'PASE' for the 
appropriate amount + 15% 
VAT + £5 post 



phone OATH on: 
061 366 5935 

for details, advice, latest 
prices and availability 



HiziiiDCi] !:: 



SHOP OPEN MONSAT 9 AM 5PM 

213/215 Market Street Hyde, Cheshire SK141HF. 
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BASIC DICTIONARY 

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 
used in popular machines, enabling you to work out your own machine's equivalent. A useful 

complement to our recent series on Basic dialect translation. 



BASIC DICTIONARY 



ENDPROC A BBC statement denoting the 
end of a procedure^, see PROC. It causes all 
local variables to be restored and returns 
conirol to the line after the calling state- 
ment. 

ENVELOPE A BBC Basic statement from 
the extended set. It has 14 parameters 
which are used as individual machine-code 
bytes by the operating system to control 
the sound generator. 

EOF A function to test for the end of a file. 
The argument is the file channel-number 
and the function returns logical true, -> if 
the file has ended, otherwise 0, 

EOR A logical operator producing the bit- 
wise integer logical exclusive OR between 
two 32-bit integers, h appears in BBC 
Basic's extensions, 

EQ An equivalent of the = sign, 

ERL A function which returns the line 
number in which an error occurs once it 
has occurred. Ii retains the line number 
value until the next error occurs. Us 
normal use is during debugging. 

ERR A Microsoft Basic function which 
returns the Error code of the last error 
which occurred. Its normal use is in de- 
bugging. 

ERROR This word can be used as a state* 
ment or a command. It has the effect of 
simulating an error. The specific type of 
error simulated is controlled by the argu- 
ment following the statement. It is usually 
used during debugging lo check error- 
trapping routines, but can also be used 
within a program to print out uncalled-for 
error messages. 

EVAL This is a statement which applies the 
interpreter's expression-evaluation routine 
to the characters held in the siring 
indicated by the argument. lis use is to 
allow a program user to input a function 
into a program by simply inputting a suit- 
able string, 

EXAM The function used by some com- 
puters to read the contents of a memory 
location specified by the argument. It is the 
equivalent of PEEK. 

EXP A function returning e to the power of 
the argument. It is the inverse of the LOG 
function, 

EXT A function returning the length, in 
bytes, of a file whose channel number is the 
argument. 



F. An abbreviation for FOR used by Micro- 
soft Level 1, and Palo Alto Tiny Basic. 

FALSE A BBC function which returns the 
logical false that is, 0. 



FETCH A function used by some computers 
to read the contents of a memory location 
specified by the argument. It is the equiva- 
lem of PEEK. 

FILL A function which places its second 
argument in the memory location identified 
by its first argument. It is equivalent to 
PEEK. 

FIX A function which removes the decimal 
part of a variable*s value. With positive 
numbers this rounding down is identical to 
the INT function. However, with negative 
numbers it rounds them up by making 
them less negative. 

FLASH A statement used in Apple-II Basic 
to cause the VDU display to flash. 

FN The reserved letters to be placed at the 
start of a function name. It must first be 
defined following a DEF statement. Then 
it can be invoked as can any of the 
machine's built-in functions. 

FOR The initialising statement of a For . . , 
To (XEXT) statement which is used 
universally to assign a range of numbers 
between two specified values to the 
specified variable. The loop is terminated 
by the NEXT statement. An ANSI standard 
word. 

FRE A function which returns the number 
of bytes of unused string space available 
within the computer's reserved memory 
stack. The argument is a dummy with no 
significance. The same word is used on 
some other computers to return the total 
amount of unused memory available, 

FREE(O) A function used to report the total 
amount of file memory available. Equiva- 
lent to the MEiM function. 



G- An abbreviation for GOTO used by 
Microsoft Level 1 Basic. 

GCOL A statement used in BBC Basic to set 
the graphics foreground and background 
colours. 

OE The TI-99 equivalent of the "greater 
than or equal to'* sign, 

GET A function which inputs a key input 
without requiring a Newline or Enter. On 
some machines execution will stop, await- 
ing a key depression, for example Apple^ 
but on others the execution continues, 
unless a key is pressed. 

GET# A function used in Pet and Atari 
Basic to read a character from a data tape. 

GOS. Used as an abbreviation of GOSUB 
on Atom, and Microsoft Level 1 machines. 

GOSUB The ANSI standard statement to 
cause a branch to a subroutine. 
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GOT A PDP-8E abbreviation of GOTO. 

GOTO The ANSI standard statement to 
cause a jump to another part of the pro- 
gram. Also used in the form GO TO. 

GOTO . - . OF A multiple-branching 
GOTO, The control will be passed to the 
line number following the OF which is in 
the numerical position of the argument, 
that is: 

GOTO X OF 10,20,30 
will branch to 10, 20 or 30 if X has the 
values of 1, 2 or 3. Some computers expect 
a space between GO and TO, 

GR A function or statement in Apple II 
Basic which switches the screen display 
between different modes. 

GT The equivalent of a **greaier than** sign. 
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HCOLOR An Apple II command which, 
following HGR> identifies which colour is 
to be used, 

HGR The Apple II command which sets the 
screen for hi-rcsolution graphics mode. 

HIMEM A pseudo-variable which holds the 
address of the highest-numbered memory 
location available for use by the inter- 
preter. Higher numbered addresses are 
effectively non-existent, as far as Basic is 
concerned, but can be filled with data or 
machine code which can be jumped to 
from Basic. Similar to MEM SIZE? and 
READY? 

HLIN . . . AT An Apple II graphics com- 
mand which draws a horizontal line from 
the first argument to the second, at the 
vertical position indicated by the third 
argument. 

HOME A command which clears the screen 
and returns the cursor to the upper left 
corner of the screen. Identical to CLS. 

HPLOT This command sets a high-resolu- 
tion graphic block on the Apple II. 

HTAB The command in the Apple II set 
which moves the next print position hori- 
zon tall v. Identical to TAB. 



I Used in TRS-80 Level 1 and Palo Alto 

Tiny Basic as an abbreviation for INT, 
IF Part of a multiple branching statement. 

For details of full statements see below. An 

ANSI standard statement. 
IF. . .G Used in TRS-80 Level 1 and Palo 

Alto Tiny Basic as an abbreviation for IF 

. . .GOTO. 
IF. . .GOS Used in TRS-80 Level 1 and 

Palo Alto Tiny Basic as an abbreviation for 

IF. . .GOSUB. ■ 
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A NEW RANGE OF ZX81 AND SPECTRUM SOFTWARE 
PRODUCTS FOR THE DISCERNING USER 

Amersham Software Ltd exists to provide software for those users who wish to develop the 
full potential of their ZX81 and Spectrum computers in the simplest and most effective way, 
without costly and unreliable hardware changes. 

All AMSOFT products are designed to work using standard Sinclair equipment, but can be used 
to generate software for any other devices as well. The range will include assemblers, relocating 
loaders, compilers, etc. running under a standard monitor system, as well as file handling 
software to allow Basic users to handle data files. 

The first two products are available now: 

AM'ZXMON a superb machine code Monitor for the ZX81 allows entry, alteration, movement, 
verification and execution of machine code programs. The contents of any location or block of 
locations can be displayed on the screen or printer and user programs can contain breakpoints 
which allow examination or alteration of the Z80 registers and memory. A special feature allows 
individual program sections to be saved and loaded on cassettes, and merged together, providing 
machine code software library facilities* All AMSOFT compilers, etc. will be compatible with 
AM-ZXMON, 

Superb value at £5,75 inc, VAT 

AM-ZXFILE allows the Basic user to create and read back data files to and from cassettes. Users 
can specify the number of records per block written, the block sizes, and the length of the inter- 
block gaps. Records can be fixed or variable in length and are created in or transferred to a Basic 
string array. 

Provides the facilities of a large machine at £3.50 inc. VAT 



TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD, 
AMERSHAM, BUCKS. HP6 SMS. 

Please send me D AM-ZXMON 

and D AM-ZXFILE 

I enclose my cheque/postal order for £. , made payable to Amersham Software Ltd. 

NAME... ., 

ADDRESS .,.,., 
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** SPACIOUS 

SHOWROOM OPEN MOM. to SAT. 
♦FRIENDLY AND HELPFUL STAFF 
♦EXPERT ASSISTANCE ALWAYS ON HAND 
•GOOD RANGE OF COMPUTER BOOKS 
♦AFTER SALES TECHNICAL 

BACK-UP and SUPPORT 

NEW FROM MICRO POWER 

DRAGON 32 

THE FAMIL Y COMPUTER TO FIRE 
YOUR IMAGINATION 

Easy to Learn! Easy to Use I 
Colourful! Graphic! Musical! 
Well-made and Designed to Grow! 

KEY FEATURES 

*♦ 32K RAM as Standard, Expandable to 64K 
** Dispfay: 

9 colours available. 

5 different resolutions from 16 x 32 to 256 x 192. 
•* Extended MICROSOFT Colour Basic as Standard. 

Advanced graphics commands— set, line, draw, 

circle, paint, print using: 

Advanced Sound 

Full Editing— insert, delete, amend. 
*• Professional Typewriter Keyboard 

(Guaranteed for 20 million key depressions). 
** FREE 160 page 'BASIC training manual. 
** Simple 'plug*in' Connections for Joysticks, Printer, 

Games, Cartridges and 'auto-controlled' cassette 
^* Software on Cartridge and Cassette already 

available (send for details). 

PRICE oNiy £199.50ind vat 

MAIL ORDER - £7 Carriage 

but FREE on cash/cheque orders. 

THINK DRAGON'! 
THINK MICRO POWER!! 



SPECIAL OFFER (While stocks last) 

Built & Tested ATOMS 
Basic (8K Rom + 2KRam) 
Expanded (8K Rom + 12KRam) 

Disk Packs (inc. FREE Buffer Kit) 

ATOM CALC ROM 

WORD PROCESSOR ROM 

FLOATING POINT ROM 

ROM SELECTOR BOARD 

BBC BASIC (phone for availability) 

Full Range ACORNSOFT progranns 

BOOKS 

Getting Acquainted with your Acorn Atonn 

39 Tested Programs for the Acorn Atom 

Atom Magic Book 

OOr^MICRO 

MOOELA 

MODELA(32K> 

MODELS 

DISKS a INTERFACES (phone for availability) 

14 1 nch Colour Monitor 

20 Inch Cotour Monitor 

BOOKS BBC Micro Revealed 

Basic Programming on the B BC Micro 

Let Your BBC Micro teach you to Program 

NEC '30Hour BASIC 

Practical Programs for the BBC Micro and 

Acorn Atom 

ACORNSOFT programs for the BBC MICRO 

PRINTERS 

-EPSONMX80F/TI 

- EPSON MX80T III 

^SEIKOSHAGPIOOA 

Printer Leads ( BBC/ ATOM/NASCOM) 
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PtettM Add 

1S% VAT to aJl 

«)tc«pt D<K>k9. 

Pott & Packing &6p/of dar. 

Hafdw a ra Item s €7.0 Carriage 




MICRO POWER LTD. 
8/8a REGENT STREET, 
CHAPEL ALLERTON, 
LEEDS LS7 4PE. 
Tel: (0632) 683186 
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This is a Forth simulation by 
R C Ranson for the ZX-81 
enabling you to try out this 
structured language. 

Essentially, forth is a high-level language 
which retains much of the flexibility assoc- 
iated with assembly language. Program devel- 
opment time is short because of its interactive, 
modular construction and very simple program 
test arrangements. 

In execution. Forth is fast because individual 
program elements arc semi-compiled on entry 
and then linked together by a very fast address 



FORTH DIMEh 



interpreter routine. However, unlike other 
compiled languages, for example Pascal, a 
Forth system is very compact — a complete 
Z-80-based system with compiler and 
dictionary could reside in 8K of ROM. 

This anicle describes a ZX-81 Basic program 
designed to simulate some features of Forth so 
that you can try it out on a terminal. It illus- 
trates the unconventional Forth syntax and the 
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1413 GDSUB 1438 
1428 S3TC : 
1448?RI>iT ' •: 
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1518 GOSUE 1538 
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1548 ^m 
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2888 IF At V T-UP- ■ 

2818 :GS'JB 2838 
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2853 SETUSli 
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2140 «TiiSS 
2288 IFM-'-yft: 
2218 GOSUB 2238 
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2338 .ET }PHK 

2343 .ET S'?l)=S'.?l-i 

2350 film 

im :-" ft$''>T T«2\ iiO"3 2588 

G3SII3 2438 

G3TC; 

.ET N=l»tl 

.ET S.N)=R;- 

=ETURN 

•*EH fi^ITHHETi: 
3088 IF «$:■>* •"■ 
3010 GCSUB 3838 
3028 G;T'3 I 
3838.2" »=N-1 
3048 .t' 3(N)sSvk 
3858 'ETdRK 
3188 IPft$<- -- Iti: 
3118 GCSUB 3138 
3120 GQTO Z 
3130 LET N=»l-1 
3148 .2' S':N)=S'.!I 
3158 ^rM 

3288iFftiv;-r 

3210 G0SU6 3238 
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GOTO : 

LET «=N-1 

LET S(N)=SvK4ivN*l^ 

RETURK 

IF m)'/' im GOTO 3408 

GOSUB 3338 

GOTO : 

LET m-i 

LET S(li)=S(lil S'«*r' 

RETURN 

IF «${>*=■ TJiE'-i GOTO 3508 

GQ3U8 3430 

GOTO 1 

It S(»)=si>i^=S\>Hp 

RETURK 

mm 3538 
SI m-i 

fiOSUB 3S3e 

SOTO ; 
SI m-i 

LET Si»l)=Sv\ 

mm 
m CONTROL :\ 

:FS(K*l)TH£^ 

'0Ry=e(!()TO-KW 
JT ii^m ": t;:> 

:F B$="HuSE' %£?I 30" 4l£? 
:FBI='THEII tEH 3Q"0 4I2c 
NEST V 

PRINT tSROP r> :f- 

GOTO £M 
LET etK)-Vt4 

QDTC: 

:'MO'ELS£*'>EN SIl 43^^ 

iDTO ^658 

I? ^tiyim ^m ^^ 4465 

:f M.;-rT^tfc £3t:458@ 
.ET ^-m 

LET (KH)*9'.v" 
JT R(H}^S(K-1; 

LET m-i 
GOTO Z 

IF mrim' "hen i"o 4&c^ 

LET R(lt)=R(«-; 

IFKHMn ^HEN GiTO 45:{» 
LET (i=«-3 
GOTO ; 



\ got: 4^86 



:cTo: 



IF «o- STOF 



5918 STOF 

S9?? m mmi :: 

?@88LET Y^CODEi^i 
?918 IF v,)a£ ftXD 
THEN GOTO 148 
?82e G03UB 5648 
9338 GOTO I 
?94e.ET N=N+1 
9958 uET S{N)=UAL^ 
5868 KTURi 
9999 GOTO 388 
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principle involved in the semi-compiled code 
operation. But do not mistake this for the real 
thing. Because it operates in Basic it is relat- 
ively slow and does not have the same flexib- 
ility as a dedicated Forth implementation. 

Forth is a structured language in which the 
elementary programming units are words 
separated by spaces. Each word is defined in 
the system in a list — called the dictionary — 
by combining the operation of previously- 
defined words. Programs are developed in a 
top-down fashion writing words to do individ- 
ual tasks. Then words which combine these 
tasks and so on until the whole program is just 
one word. 

At each stage the interactive nature of Forth 
allows words to be tested and debugged. 

During execution the Forth system calls 
each address in turn, thus performing the 
desired task in terms of previous tasks. In 
principle there is no limit to the depth of this 
task subdivision process. The Forth system 
keeps track of each level of nested words by 
means of a return address stack just like calling 
subroutines within subroutines in Basic. 
Thus, words are defined in terms of other 
words within the dictionary, until words are 
encountered which actually perform machine- 
coded instructions. These lowest-level words 
are called primitives and a typical Forth 
system containing 400 words could have as 
few as 50 primitives. 

All this nesting and stack work is performed 
by the address interpreter which in Z-80 code 
is only 20 bytes long and so very fast in 
operation. 

The other main feature of Forth is the para- 
meter stack which is used for data communica- 
tion between words. For example, Forth 
words do not have formal parameter lists; each 
word operates on stack data, so the syntax 
follows reverse- polish notation popularised by 
Hewlett-Packard calculators. There is what is 
also known as postfix notation, for example 
2+2 becomes 2 2 + where the spaces are signi- 
ficant as they define the end of each entry. In 
this example the word + takes two items ofi" 
the stack. 

The stack orientation is very flexible and 
means that very few named variables are 
defined; values are merely Pushed on to the 
stack by one word and Popped off by the next. 
It is however essential to keep track of the 
stack entries in order to ensure that the right 
values are passed on. In practice all this stack 
use is highly efficient in machine terms and 
also easy to use as Forth includes many power- 
ful stack operators. 

In the simulation program the Basic text is 
equivalent to the machine-code system, includ- 
ing primitives, and the line numbers are 
equivalent to addresses. 

It contains three distinct blocks of code 
which roughly correspond to features in a real 
Forth system. Lines 10 to 450 contain the text 
interpreter which scans the input siring IS, 
picks our individual words and executes them 
in sequence. 
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Execution is performed by searching through 
the dictionary to find the word and then calling 
that word as a subroutine — lines 10009000. 
Space has been left at the top of the dictionary 
for the definition of new words — lines 
460-999. There are two stacks defined by the 
arrays R and S with corresponding stack 
pointers M and N, These arc the Return and 
Data stacks respectively. 

Note that the Basic system subroutine stack 
is used for nesting words and this dual-return 
stack arrangement does lead to limitations in 
the compile mode of operation. It is also the 
reason for the rather clumsy-looking con- 
struction of Gosub followed by Goto instruct* 
ions in the dictionary. 

Using the program in listing 1, first check 
the operation of the text interpreter. Run and 
imput 33 2 to the prompt and then press 
return. The system responds with ■33H2 
OK. This shows that the two words 33 and 2 
have been picked out individually by the inter- 
preter and executed correctly by the program; 
the inverse space shows the gap beiween 
words and OK means that the current instruc- 
tion was understood. 

To Slop use the stop, entry key then return 
with other words — note that any extra spaces 
arc ignored. If you are happy with the text 
interpreter operation^ delete line 460. Con- 
tinuing the example above, what happens is 
that each number is entered on to the stack; to 
confirm this use the word S? and the whole 
stack should be displayed. 

All words are first looked up in the dictionary 
and if not found are converted to numbers 
using the Val function, lines 9000-9060. The 
dictionary consists of a user-defined part and 
the system part. The system words are all 
primitives — they are tabulated in table 1 for 
easy reference. 

You can try words out just by typing them 
in but remember to include the necessary 
number of stack entries before each word. 
With 33 and 2 on the stack, type +, this adds 
the two entries and leaves the sum on the 
stack. The word . prints the top stack entry 
and deletes it and this gives the answer 350K. 

Some words need no stack entries, for 
example Dup pushes the top stack value on to 
the stack creating an extra entry. The combin- 
ation Dup will thus print the top of stack with- 
out destroying it. Alternatively if you cannot 
follow what is going on remember S? before 
and after each word shows all the stack opera- 
tions. 

The ability to create new words in the dic- 
tionary is the single most powerful tool in 
Forth. A full implementation has words 
specially designed to help do this but this 
simulation does not. However, it is possible to 
create new words by adding not only the defin- 
ition but also a few lines of Basic to scan the 
dictionary, call the routine and pass control 
back to the text interpreter. 

For example, lines 700-750 listing 1 add the 
word Poly I to the dictionary. This cvaluaics 
the polynomial X^-i-x+l using x as the top 



Line Word Stack Comment 

Printing Instruclhns 
1130 . n - - Print and Delete 

top Slack entry 
1230 S? - - - Print all of stack 

1330 Emit n - - Print top of stack 

as a character 
1430 Space - - - Print a space 

1530 CR — - Print a Newline 

Stack Instruction 
2030 Dup n, - n,n. Duplicate top of 

stack entry 
2130 Drop n - - Discard top of 

stack entry 
2230 Swap n,n2 - n2n. Exchange top 

two stack entries 
23^ Over n,n2 - n,n2n. Duplicate 

second stack 

entry on the top 
2430 I - - n Copy top of 

return stack on 

to data 
Arittimetic and fogic 
3030 + n,n2 - n, -i- n2 Use top two 

Slack entries 
3130 - Deletes them 

and puts 
3250 * arithmetic result 

into the 
3330 / top stack entry. 

3430 = Uses top two 

stack entries 
3530 < deletes them 

and puts 1050 
3630 > on to slack for 

true or false. 
Control instructions 
4030 If n If n is true 

continue 

execution 
4200 Else Otherwise skip 

to Else or Then 
4300 Then Continue 

execution 
4400 Do n, n Save Instruction 

pointer loop limit 

n, and count n2 

on return stack 
4500 Loop Increment loop- 

count branch 

back if less than 

limit . . . 
Otherwise delete three return 
Table t. slack entries and continue. 



Slack entry and leaving the result on the stack. 
It could be done directly by typing: 

3 DUP DUP • -H 1 + . 
The answer is 13 OK, Alternatively type 

3 POLY 1 . 
and the answer is the same. To see this in 
operation, add line 460 and repeat the above. 

When Polyl is executed, it appends the Dup 
Dup instructions to 1$. These are then 
executed by the text interpreter just as if they 
had been typed in the fast place. Other words 
can be added in the same way and note that 
new words can use other new words. The 
examples in listing 2 show the word star used 
by the new words Star2 and StarS. 

The control words are best explained by 
example. The word ABS line 500 listing 1 
illustrates the use of the If construction, A zero 
on the stack — that is, false — makes execution 
continue after the Else, otherwise it continues 
after If and skips from Else to Then. Else may 
be omitted and then no operation occurs for 
the false case. Examples are given in listing 3. 

The word Count line 600 — listing 1 — illus- 
trates the Do Loop configuration. Do marks 
the beginning of a loop and removes two stack 
entries, equivalent to the For and To values in 
Basic. 

The Loop v%*orQ 15 equivalent to Next but 
always increments the loop count by 1. The 
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©RSIC FORTH U-2 

T»5T 






OOR 



■3i|5T R R -iBl'ia" Olfe^T Af^^£:3aE: H XT 

■STflF 

3p^OOf^OK 

■^;5TOP 

4-&SHP^*^INT "■'.fi^; 

4 7© REM USER DEFINED DICTXON«RY 

»00 IF R»<>-&TRR" THEN GOTO 609 

S30 LET I$«X»+" a3 EMIT" 

54.0 LET KrtK-^l 

5S0 GOTO 5? 70 

©OO IP R»<>"ST*%Ra" THEN GOTO 70 


e30 UET X»«X$*'' STji^R 3TRR" 

O40 LET K^K+1 

6SO GOTO 270 

700 IF fl»<>">TRRS'* THSH QOTO 30 


730 LET ISmlS-*^' DO 3^TftR LOOP" 

74© LET Ks:K^a 

75© GOTO 270 

S00 IP R«<>"POLy»" TH1SN X^OTO 90 
O 

©10 GOSU© ©30 

0S0 GOTO Z 

330 GOSUB a030 

340 GOS'UD aO30 

Q^O GO:f>UB 3iL^3t^ 

«60 GOSUe 3030 

D70 LCT R^*r"l'* 

OO0 GO CUB ^04.0 

©^0 GOSUB 3030 

S^S RETURN 

1000 REM SV^TEM OXCTXONJf^RV 

1100 IF fl»^>",-' THEN GOTO 1200 

mo GOSUB il30 

1120 GOTO r 

Listing 3, 

BASIC FORTH V.S 

■ -39^BSK>UPa0P CMTfrn- iSfWTHEl^. 3 

OK 

■©■0l«|rrBXB.4 fcL£^eSfiB.& ok 
Listing 4. 

SnSIC FORTH U.3 
>OLYl*>UPW>UP 
|4aill«S. 13 OK 
„>OLV2«. 13 OK 
STOP 



■ STC 



Listing 5. 

BRSIC FORTH U.& 
•eaOOflCR 
OOPMCR 

oopacR 

OOPflCP 




OOPPCR 

OOPOK 



code between Do and Loop should not add or 
delete data stack entries and must not add or 
delete return stack entries. This is because you 
can loose control of the data stack and because 
the loop counts are held temporarily on the 
return stack. Hence the use of 1 to put the loop 
count on to the data stack. The example 5 
Count is shown in listing 4. 

Finally^ in the Polyl example, the printout 
from line 460 shows each word and the insert- 
ions being executed by the text interpreter. A 
great deal of time is spent matching strings 
and searching through the dictionary for 
words that are already defined. This is of 
course quite unnecessary and is included here 
for illustrative purposes only. 

When a new word is defined all the words 
within it arc in the dictionary and fixed, all 
that is necessary is to call each word in turn 
using its line number — address — and this 
saves the extra slog of dictionary searches. 
This compilation is done automatically by a 
proper Forth system, but in the simulation it 
must be done by hand. 

The alternative Polyl definition Poly2 illus- 
trates a compiled word as it would appear in 
Forth. The construction is very similar to a 
primitive, except that the word definition — 
lines 830-895 — contains Gosub calls to line 
numbers. The line numbers arc the address of 
the words in the Polyl definition, see table 1. 
Line 870 inserts the number 1 string into AS 
for conversion by the number routine. 

If you now repeat the Polyl examples, with 
line 460 again, you can see the instruction 
executed immediately and rather quicker. 

In Forth most words are made up in this 
fashion with lists of addresses rather than the 
machine code and this is the reason for its 
compactness and its portability since only the 
system code and primitives arc machine 
dependent. H 
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Buy from us with confidence 
Full money-back guarantee on all our products 

"Thank you once again for your prompt seivice; yours 
must be the most user friendly company in the business!" 
G,S. Yorks 

"7 must congratulate you not only on the quality of your 
goods but also on your excellent service, " G, W. Solihull 

Quality software 
ZX81 Spectrum BBC Vic-20 

GAMES CASSETTES 

ZXtl (MKI SUPEft INVADEflS . . . . £4 95 

Ort-^crvan l**Ou« uMm, animat^cJ mtrvctiom- Q$frm in machin* coda - "cxcalaot 
. . . oo« of 1h» two b»»t . . , de«4ffv«d»^ pO0vt»r" (Pop. Comp, WmOt) "Gf«at 9»rr>*!" 
S f C*o* 

2X81 (t«K] LVNCHMOB .€4,96 

E)tciir>o won! 9«m*, 2-6 p*»v«f». £KC«*f#>t fof iht famly, Qf««t fwn. tducatioml toof 
AnrTwtio<i. on scrciefi tcoring. Sup«4l> Xmtf prtMAt. 

Spectrum neiOLYMCtllMOa..... C$.50 

Aa for ZX81 bui writn addafl a Mcittmani o1 etyour, sound amf N rM aoimaiion. 

VlC*»[itn«xp««Yd*<t} IHVA&EfIS CS.tO 

Mictibe coOp, co'<n,\ *»iQht sound «ft#ct* 

•BCf'B >BfttOQ£MAM .........OJO 

Th« popular 90t4»lef ^ama. Hlfat, colour. »ourvd 



APPLrCATIONS SOFTWARE 



Ofic«aa«fta 



2X11 (1K> GRAPHICS STARTER PACK C4.60 

Fovr IK G^tpNcs prtj^g^dm* on <«»«tte Av:r) 12 pp. «xpl»ni«9fv manual. 

Z)ani«IC)MULTtOflAPHtCS C6» 

A uM^ ff«^v<]iv ptdiAQa of oroc«dkif«t 9rv«ie Y<ou fuf coot'oi o' tha 2X81 o^aptiic* 
functiom 10 conipota ctoaign», 43r«wtno», advvta ««:. (rKorporaiM a<)tr«nc«i3 tik^tdiptct, 
3 saa« of tayt tr«iu^ng poM«f c«m1, arnmation. pr<nii*f outpui, SAV£ diipAavt ate. 
Businaccmaii \jm it to atfwfTiat it peifii^-tate. 20 pp Manual. 

SpM:mim(48K)SPECrROQftAPHlC$ S«nda a.e. fprdai>is 

Aridhaf tupe^ u»«f f n«€)div g^apHtCi pfognyn - N r«t «xl kM*«« akatctipiKli, nnuiilttixa 
taut, aic e!c- 

2XS11K STATISTICS - ,...,£4,00 

Ma*n. SO. varianca, <orr«4itk}A. raar*«a*ori. I and F ta«i*. Opp Manual *%^Mm Batinoa, 
ti«t data ate. 

$pacuum t40KJ STATISTICS {p*iC« inciu^^f mamtaf*arc«L £^.90 

Maftft, SD, varianca. comiitipA, ragraaaion, t («tt». Hi r«» ^captik; disptavt, d«t4 
mar>ipwla«ofi p«oo«Aifa«. 

fPHiMEIUSZXtllKKK ...CB.SO $p#ctrum|1tK,40K). n.$0 

Ifttattatad in hawanlv boKliaa? input dttTa, tvrrw %r^ yovt poatkyi, EpMrnan* ootnputai 
•ItSmtfa, aximuth, pKaaa ate. aic. for tun, moon and ptmati 

16K RAM pack «M.i.f M*n.o,«h £28.50 

S<w»d A a e. /pr d^mts of owr ptoductt 

AM-iftckmvff p^c*j- /•'jf CCmi f*tum-o1-p9*t marf ir UK". 

ivtoct^f* ct/st0frtefs Mf<f $Cp fi*f tt«m; TCg^ WcfftM4df tAtr *W/ 

Av^i»dSt by mM<f onft* Of from h<9^nff cc'fr^putw imf^f. fr^^e tff<t^f*i9S Vrtkwrw. 

Dept. YC, 36 Fernwood, Marple Bridge, 
STOCKPORT Cheshire SK6 5BE, ENGLAND, 
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ZX81 16K RAMPACKS 

WHY NOT buy now, one of the super new RAM PACKS 
from GROUND CONTROL? The standard version gives 16K 
of user ram, while the (S) version is fitted with a keyboard 
sounder enabling much faster entry of programs and less 
eyestrain due to audible feedback every time a key is 
pressed. The well engineered case ensures a snug fit to the 
ZX81. 



NOW 
WITH 





PRICES. (All inclusive for U.K.) 

16K RAM PACK (S). ...., £24.95 



Euro 
post 



STANDARD RAM PACK £19.95 add £2.00 

Av9(fabifftY is usu9^ by return for credit csrds^ 5 days for cheques. There is s J4 day 
money back guarantee if not satisfied. Pfease s^nd SA6 or IRCs with aH enquiries 

Make cheques/ P. O.s. payable to GROUND CONTROL and 
send to: GROUND CONTROL, Alfreda Avenue, Hull- 
bridge, Essex SS5 6LT. 

Tel: 0702-230324. (Mon-Fri 9*5} 

* Access/ Barciaycard no. naDaaaaannnnnnDD 

•Cheque/P.O./Cash. 
•Delete if not applicable 
Please send me: no. 



•STANDARD RAM PACK/ 
16K RAM PACK (S) 



NAMg 

ADOReSS. 



Po»ico<!e 



/ HULL JUNIOR CHAMBER OF COMMERCE & SHIPPINGn^ 

VISIT HULL AND THE 
HUMBERSIDE MICROFAIR 

AND ZX VILLAGE 




Home and Personal Microcomputers, 

Software, Books and Video Games to 

fill the £5 to £500 Xmas Stocking. 

The ZX Village — a separate area for 
Sinclair ZX81 and Spectrum users. 

The Venue - Central Methodist Hall, 

Prospect St., Hull. 
The Day - Saturday. 4th December, 1982. 
The Time - From 10.00 a.m. until 5.30 p.m. 
The Price - Adults 80p. Children 40p. 



VIC 20 




ATARI sincdair- BBC 




oprwore 



PRESENTS 
Software from ihc south for the DRAGON and BBC Model B 
microcomputers. 
WIZARU WAR 

The mighiy mages of the Tri*sun& si rive for supremacy in A 

fearsome battle of skill and strategy: 

DRAGON RIDER 

Can you destroy the enemies from the sky before your fier>' steed 
runs out of puff 

STAR tri:k 

\ full version of this classic game, fur the Dragon; features Faery 
Queen, hyperprobe, time travel, tractor beams and more! y^ 

Vt LCAN NOUGHTS AND CROSSES 

Pit your wits against the Dragon or your friends in this three- 
dimensional game of logic! 

TANKSI 

Variable winci and terrain make this exciting two-player game a i 
challenge for everyone! 



GAMtlS COMPENDIUM 

A selection of games for all the family, incluiling Blackjack* 
Donkey Derby, Kingdom. Noughts & Crosses, lunar Lander and^^ 
Hunt the Wumpus! / 

All games £6.95 inc p&p. 



RING NOW TO ORDER DIRECT 

27 Dttchltng Rise. Brighton, E. Sussex. BNl 4QL 
Tel: 0273 6S6454 



t>isc<Hjnt for twilk octkr^ and iclAih vwd S.\t lot t:juloguc 

AU games guaranteed. 
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NOW YOU'VE GOT YOUR SPECTRUM, 
WE'VE GOT THE VERY BEST PROGRAMS 

SOFTWARE SUPERMARKET 

As soon as our Spectrum arrived, we set about playing all the available programs. And evaluating them. Did they work? Did they use the 
colour and graphics well? Were they programs that we enjoyed and wanted to play again and again? Were they worth the money? 
We've chosen, from dozens, just eleven. Too many programs we tried made little or no use of the sound feature. Too many used the colour 
and graphics features indiscriminately. The eleven we've chosen will make your Spectrum work, will make you glad you've got it. The 
programs are exciting to look at and make intelligent use of the Spectrum features. To get the very best programs around, simply complete 
the coupon below. We're testing new programs all the time, and if anything exceptional turns up, we'll send you details with your order. 
Our selection service costs you nothing. And it can save you £££s. Instead of vmting to lots of different people, write to us. We'll send you 
all the tapes you want, usually within 48 hours of receiving your order. 
Now. . . for the very best Spectrum programs, read on. 



ZX SPECTRUM..^ ^— 

51 . GROUND ATTACK Arcade game thrills based on 
'Scramble*. Pilot your spaceship through up to 26 zones while 
destroying missiles and fuel dumps. As you get better, it gets 
harder. Staying power and quick reactions have kept us alive 
for 10 zones. M/C. sound and colour. 16/48K. Silversoft. £5.95. 

52. METEOR STORM Two different types of flying saucer and a 
bombardment of meteors in this Spectrum version of asteroids. 
The game has thrust and fire features - and it talks to you! 

"One of the best arcade simulations on offer" - PCW. 16/48K. 
Quicksilva. £4.95. 

53. GULPMAN "...is the one cassette that I would buy... an 
exceptional program" - PCW, In tiiis all-machine code version you 
can choose from 9 speeds and 15 different mazes - each requiring 
a different strategy. Laser defence to help against the nasties and 
a demo run of any maze. 16/48K. Campbell Systems. £5.95. 

54. INTRUDERS "High quality invaders" - Your Computer Tun 
to play" - PCW. This version of invaders has good graphics, is very 
fast, has a hold feature and enters initials of highest-scoring 
player. 16/48K Quicksilva. £4.95. 

55. LYNCHMOB This version of Hangman makes good use of 
spectrum colour and graphics. Great fun, educational, and a 
wonderful hanging! 16/48K. Bridge. £6.50. 

56. MAZE OF GOLD Amazing 3D perspective views as you 
search the m<ize for gold. Machine-coded for speed. Can you find 
the exit while still solvent^ Good value. 16/48K. Gilsoft. £5.95. 

57. SPECTRUM ARCADE PACK Fantastic value. 8 really good 
games on one cassette, using good colour and graphics. City 
Bomber, Subhunt. Missile Commander, Lunar Lander + 4 other 
great games 16/48K. C-Tech. £5.00. 

SB. ESCAPE From the author of 3D Monster Maze and 3D 
Defender, Escape is a maze program - with a difference. The maze 
is inhabited by 5 very realistic dinosaurs and a Pteranodon that 
soars over the maze and swoops down on you. Different skill 
levels - the hardest is very fast indeed! 16/48K. New Generation. 
£4.95. 

S9. VENTURE Great value this one - 7 linked games on one 
cassette. Can you survive all 7 sections and collect the gold? 
Good use of colour and graphics. 16/48K. Bobker. £6.00. 

510. GREAT BRITAIN LIBAITED You are Prime Minister of 
Great Britain - choose your party and run the country from your 
armchair! Can you control inflation and unemployment, or will you 
have rioting in the streets? Watch the results come in on election 
night. 48K oiiIy.Hessell. £5,95. 

511. SPECCHESSCIever graphics produce beautiful chessmen. 
From Artie, who game you the best chess program for the ZX81, 
Specchess has 7 play levels, all legal moves, position analysis for 
solving chess problems and recommended move option. 

48K only. Artie. £9.45. 



ZX81 TOP OF THE PROGS -.-.__-._ 

All programs require a ZX81 16K Ram 

ZXl , TRADER Travel around 6 planets as an intergalactic trader. 
3 X 16K chapters. Outstanding graphics. Pixel. £10.50. 

ZX2. ASTEROIDS Good M/C version of the original arcade game. 
'10 play levels, great swivel action. Silversoft. £5.95. 

ZX3. ZX CHESS n Simply the best chess game for the ZX81. 7 
play levels, all legal moves. Artie. £9.95. 

ZX4. OTHELLO A superb opponent. The best and latest version. 
9 play levels. M of I £6.95. 

ZX5. SUBSPACE STRIKER You are captain of the spaceship 
Swordfish. Splendid graphics. Pixel £5.50. 

ZX6. VENTURE 7 linked games make this good value. Can you 
survive all 7 sections and collect gold? Bobker. £5.00. 

ZX7. FROGGER Enchanting graphic frogs must survive moving 
cars, logs, diving turtles and alligators! DJL. £5.95. 

ZX8. ZUCKMAN The first and stiU the best ZX81 version. High- 
score Hall of Fame. DJL. £5,95, 

ZX9. PILOT Test your skill on this brilliant flight simulation 
program, written by a pilot with helpful demo mode. Hewson. £5.95 

ZXIO. THE ZX ARCADE PACK A brilliant collection of fast- 
moving machine-code arcade games. C-Tech. £4.95. 



Please post to: SOFTWARE SUPERMARKET, 
87 Howard's Lane, London SW15 6N2. 

Please send me the following (No) programs for my 

ZX81 16K/Spectmm 16K/Speamm 48K. I enclose my cheque/PO for 

C made payable to Software Supermarket 

Name , , , 

Address - ..,. „. 

P<^toocle..... 

Please complete carefully in block capitals. If we can't read it. you 
won't get it For 1 program, please add 20p p&p. 2 or more programs 
p&p hee. Foreign orders please add 20p per tape. 



Prog No 


Program Name 


Compute: 


Puce 


TotaJ 




















































Add 2pp p&p li order is only one tape 




Total Ofdet 





;YC3) 



SOFTWARE SUPERMARKET 
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The micro-professor must be one of the 
machines offering the best value for money in 
single-board computers available in this 
country at present. For less than £90 you can 
acquire a Z-80-based computer with keyboard 
and display on one board, a powerful monitor 
program, space to wire additional circuits on 
the main card and as much expandability as 
you can handle. 

Before I received the Micro-Professor for 
review I had read only one previous article in 
which the author moaned continually about 
the inappropriateness of teaching computing 
at machine-code level He said that what the 
younger generation needed was a broad appre- 
ciation of computing based, where necessary, 
on the use of high-level languages and that 
machine code was irrelevant except to a very 
few systems engineers. 

This black-box approach to computers and 
their application is adequate — so far as it 
goes. If the machine you use runs much faster 
than you need and if you have the resources to 
purchase all the modules that you need> and if 
you never need to stretch the high-level 
language you use, then all will be well. If, on 
the other hand, you want to explore, and if 
you want to use a computer for a new purpose, 
something beyond other people's experience, 
then you must understand more about how the 
biack box is constructed and how it functions. 
You may not use machine code in your new 
application, but you are more likely to be 
successful if you understand something of the 
highways and byways of microprocessors. 

The construction of a program in machine 
code is strictly comparable to using an 
ordinary Microsoft Basic. Both languages have 
facilities for taking information into the com- 
puter, processing data using conditional 
jumps, calls to subroutines, comparison and 
matiaematical operators, and displaying the 
results in a form that is intelligible to the user. 

The Micro-Professor computer is 6.2in. 
wide, 8.8in. deep from front to back, and just 
under 0.75in. thick. A 2.25in. loudspeaker is 
mounted on the board with the diaphragm at 
the rear. There are 36 hard plastic keys on the 
keyboard and the keys travel about 2mm. 
w^hen they are depressed. The keyboard 
appears to be well-made and is pleasant to use 
with adequate inter-key spacing. 

Information display 

Information is displayed on six 0.5in. seven- 
segment Light Emitting Diode — LED — dis- 
plays and the character set that can be 
achieved using seven segments is shown in 
figure 1, At the rear, right side of the board are 
two 3.5mm. jack sockets for connection to a 
cassette-tape recorder and a power-input 
socket. 

A 7805 IC regulator is fitted on a heatsink 
and the manual says that the input voltage may 
be between 7 and 24V. A 230V mains power 
supply unit — PSU — is provided with 
generous leads about 6ft. long, and this 
provides 9V DC at about 500 mA. 

The PSU was supplied with a 13A plug 
already connected. The PSU became cool-to- 
warm when the machine ran for several hours 
in the course of the review while the 7805 
regulator heatsink became too hot to touch. 
The manual states that this will happen and 



reviews 



explains that it is not a matter for concern. 

In front of the power regulator is a bread- 
board area that may be used to hand-wire your 
own circuits. There is room for approximately 
eight 1 6-pin ICs or a mixture of the wider 
24-pin packages with some 14- or 16-pin ICs 
and discrete components. 5V and ground rails 
are distributed throughout the breadboard 
area with convenient holes for a smoothing 
capacitor. 

The Z-80 Central Processor Unit — CPU - 
is located at the rear left side of the Micro- 
Professor board and there are three 24-pin 
sockets for the Erasable Programmable Read 
Only Memory — EPROM — containing the 
fundamental operating program — the 
monitor, the RAM supplied with the machine, 
and one socket that may be used for either 
additional RAM or another EPROM. 

Like the Apple computer, a number of 
jumper connections are available on the board. 
These must be either cut, or conncaed to alter 
the configuration to suit each of the various 
chips that may be plugged into the spare 
socket. 

Unlike many other cheap — and not so 

CONTROL 



Even if by pest control you meat 
programnning robot mice, the 
MPF-I should fit the bill 
John Dawson 




cheap — computers, there is no need to fiddle 
about trying to connect wires to odd pins of 
other components — the options on the Micro- 
Professor board have been well thought out. 

An 8255 Programmable Peripheral Interface 
— PPI — chip is used to drive the LED display 
and the keyboard. Two sockets are provided 
for a Parallel Input/Output — PI/O — chip 
and a Counter Timer Circuit — CTC — IC. 
Finally, and very important they are too, there 
are two standard, properly-designed, sockets 
on the extreme left -of the board that carry all 
the connections to the Z-80 CPU and the 
signal lines from the PI/O and CTC chips. 

The connections to the Z-80 form a bus that 
will, in theory, allow you to expand the Micro- 
Professor computer to a full 64K, twin floppy- 
disc, business-orientated system. 

If you want to expand the computer, how- 
ever, you will have to increase the drive 
capacity of the Z-80 bus. The data and address 
lines are not buffered on the main board. 
System buffering is carried out on the 
EPROM programmer board. 

The primed-circuit board is well made with 
gold-plated connections, a green solder-resist 
on both sides and the component locations, 
and values silk-screened on to the top surface. 

Two versions of the Micro-Professor com- 
puter have been marketed in this country. The 
original computer — MPF-1 — had a 2K 
monitor only and this was extended in the 
MPF-IB to include a 2K Tiny Basic. The 
MPF-IB is now the only version that is avail- 



able and this costs £75 plus 

VAT. The 20 monitor 

commands represent a 

reasonably comprehensive set of 

facilities for entering, examining,! 

running and correcting machine- ' 

code programs. In addition to 

the ability to enter data into a 

particular memory address you 

may load the Z-80 registers, and _ 

the alternative register set, with data before 

starting to run a program. 

The SBR and CBR commands Set and 
Clear a single break-point to allow you to stop 
a program at a specified address to examine 
the status of the Z-80 CPU. The Move 
command is intelligent in the sense that the 
monitor calculates for itself in which direction 
data should be moved to avoid corrupting the 
memory. Other monitors of my acquaintance 
are not so smart. 

Relative jumps 

The Delete and Insert commands will move 
the data in the memory down or up one byte. 
The delete command removes the data at the 
address for which the command was entered 
and the Insert command enters a no-operation 
instruction — 00 Hex — at the address from 
which the instruction was entered. 

Relative jumps can be calculated using the 
Rela command. The monitor assumes that the 
current address is the start of the jump, imless 
you enter a different number, and then asks 
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-^^a;^^ ibr the jump 

destination. The relative 
offset is calculated and inserted 
into the location following the jump 
instruction. If the jump is outside the range 
that the Z*80 can handle an error message is 
displayed. There is no consistent way of 
recovering from errors except to reset the 
computer; this is acceptable in the Micro- 
Professor as the Reset key does not destroy 
existing programs or data. 

The tape Read and Write commands are 
easy to use and the method of setting the start 
and end addresses for the block you wish to 
save is consistent with other block commands 
in the monitor. 

The level control for the tape recorder is 
excellent; there is either sufficient signal from 
the tape recorder or not enough. When the 
output level from the tape recorder is high 
enough, a Schmitt trigger in the computer 
operates and the input signal can be heard on 
the loudspeaker. When the volume is low, the 
trigger does not operate and there is no sound 
and no input to the computer memory. 

Programs that you save on tape may have 
file names consisting of a number between 
and 255, and the monitor will search through a 
tape until it fmds the correct program. When 



you have loaded a tape file you simply press 
Go and the computer executes the program. 

The monitor is easy to use and allows good 
access to the Z-SO flags and registers. For 
example, most of the other computers I have 
used print the CPU flag register as a hexa- 
decimal value — E5 would be lypicaL 

The Micro-Professor presents information 
about the flags in exactly the form you want it 
— in binary — 01100010, so that you can tell 
whether a flag is Set or Reset. 

The Basic is pretty basic. I understand that 
it was added to the monitor EPROM in order 
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Figure ?. Display format 



to counter criticism about machine-code pro- 
gramming for young people. Well, it does that 
and it has two instructions that make it very 
^useful for controlling the PIO and CTC chips. 
Two variables are reserved to access the 

Z-80 ports and RAM locations: 
LET M 3477 = 750 
r^ stores the value 750 at the decimal 
nk address 3477. The instruction works the 
'^ik other way in this form: 

% LET A3 = M 3991 

which will get the value stored at 
RAM location 3991 decimal and store 
-^^^.^^ '' it in variable A3. 

There arc similar instructions for the P 
variable which relate to the Z-80 port 
addresses. The Micro-Professor instruction is 
only a convenient Deek and Doke alternative 
but the P instruction is an original and useful 
idea. 

When you are programming in Basic the 
machine takes a single keystroke as the input 
for a whole instruction. The kev'Nvords are 
printed on to a template which slips over the 
original keyboard. 

There are three manuals for the Micro- 
Professor computer and a fourth which des- 
cribes the Tiny Basic. The Micro-Professor 
manuals total 300 pages of information about 
the hardware^ the software^ and a series of 
experiments and other programs. What is 
there left to say about Oriental English? 

The Micro-Professor manuals are no worse 
than many others and it is usually possible to 
figure out what the author intended to say. 
They are unsuitable for a first-time user who 
needs the constant reassurance of accurate 
documentation if she or he is to cope with 
unfamiliar and complex concepts. 

The monitor listing is a fiilly-commented 
source listing and it would be very easy to 
modify the monitor by changing bytes here 
and there before "blowing" it into another 
EPROM. 

The listing takes 51 pages for 2K and most 



of the useful subroutines start with a des- 
cription of the function of the routine, a note 
of the input that is required^ the output in 
various conditions, which of the Z-80 registers 
are corrupted and which other subroutines are 
called. The monitor and its documentation is 
up to the standard of one of the original Intel 
evaluation kits — very good. 

The Experiment Manual covers the software 
and hardware and includes a full description of 
the CTC chip and its use. The Japanese 
English is much less severe in this book and I 
think that large sections have been written for 
native English speakers. The Users* Manual 
includes a full set of circuit diagrams for the 
computer and an adequate and reasonably well 
set-out explanation for each of the monitor 
commands. 

One of the options for the Micro-Professor 
computer is an EPROM programmer board. 
The board is constructed to the same high 
standards as the main computer. A 40-way flat 
cable connects the EPROM board to the 
Micro-Professor and there is an extension 
socket on the second board to allow the Z-80 
bus, now fially buffered^ to be connected to 
additional equipment. The EPROM pro- 
grammer will handle six types of EPROM and 
changes to the pin functions are made by the 
software — there are no **customising" plugs 
to lose. Clearly, once you have written and 
debugged your program, you can fix it in an 
EPROM and plug that into the spare socket 
on the main board. The programmer has a 
separate PSU for both the ordinary 5V supply 
and the 25V used for programming the 
EPROM chip. 



CONCLUSrONS 

■ The Micro-Professor hardware is 
excellent, provided you can manage 
with the single-location, six-character 
display. 

■The Z-80 CPU is a good micro- 
processor to program in machine 
code as the high-levef instructions for 
Block Move and Compare operations, 
and the 16-bit register operations, 
allow more productive programming 
than the 6502. 

■ The plug connecting the 5V supply to 
the board became intermittent a 
couple of times and I would want to 
replace that with something more 
solid. With that exception I have 
nothing but praise for the hardware. 

■ Someone must be writing a Tiny 
Forth for the Micro- Professor. Rather 
than attempt to fit a limited and ele- 
mentary Basic into the remaining 
space in the monitor I would like a 
series of useful subroutines — delays, 
PI/0 control, printer interface, inter- 
rupt-driven timers working in the 
CTC, simple maths operators using 
RPN, and so on — which could be 
linked to form more complex modules 
within a user's programs. 

■ The Micro-Professor is both a serious 
tool and a lot of fun for anyone with 
an interest in low-level, real com- 
puting. I hope to buy a Micro-Profes- 
sor and use it, battery-operated, on 
my commuter train. | 



YOUR COMPUTER, DECEMBER 1982 89 



And novi^ for the big picture. 



TRADER A trilogy of 1 6K programmes that 
combine to grve an epic 48K graphic adventure. As a 
galactic trader, you dea( with some very bizarre 
customers indeed. Will you live to cell the tale? ZX81 
£ 10.50. VIC20 £ 1 8.50 (tape or disc). 

SUBSPACE STRIKER Our top selling, big 
screen graphic game. With your deadly Antimat 
torpedoes, you unleash havoc in the Federation 
spacelanes and try to dive back to the safety of 
subspace. fast. ZX81 £5.50. V1C20 £9.50. I6K. 

STARQUEST A voyage of discovery and 
adventure m the cosmos. With the help of your 
onboard computer, you seek a habitable planet amidst 
the perils of deep space. ZX8I £5.50, VIC20 £9,50. 16K. 

ENCOUNTER Would you know what to do if 
you encountered extra-terrestial beings? In this 
adventure, you are snatched off the Earth and the 
space invaders play YOUIZX8I £5.50VIC20£9.50. I6K. 

ZOR Battle of the robots. Fight for survival in this 
aaion-packed strategy game. Megajoules of destructive 
energy in a futuristic duel. ZX81 £5.50. VIC20.E9,50, I6K 



PIXEL POWER At last it is easy to create your 
own custom charaaers on the 8K plus expanded 
\/IC20. A graphics workshop packed with useful 
features like Create, Amend. Save, View Set. £9.50. 
Refreshes the pixels that other programmes can't reach. 
fSee Pixel Power in action in Trader and Subspace Striker) 

HARVESTER Reap your reward in the 
Boosterspice fields around the planet Delta. A cut- 
throat strategy game for 2 to 4 players for the 
unexpanded VIC20. £4.50. 

BRAINSTORM The telepathic emissions of the 
friendly Psions can wreck a human brain. Can you get 
our three space explorers across a river of nasty goo 
without blowing their minds. Unexpanded VIC20. £4.50. 

GUITARPIX 1 For the VIC20 owner who wants 
to play the guitar. The first of a series that shows how 
to tune the guitar and demonstrates some elementary 
chords. Unexpanded VIC20. £4.50. 



SendSAE 

for more details. 



PIXEL 

Pixel Productions 39 Ripley Gdns. London SWf 4 8HF 



NEW! /VrOIVI >^^VV! 
ALL ACTION PACKED M/CDDE ARCADE GAMES 

PROTECTOR £7 




if«. mMt rcAtlftlc v<n>on of iJtU «»*ii.-.^ Aroi4« (»«* 
i4Aj:al»>t loc tiK Atoai. Df f^'i)^ our nu»*rxM» fnoi 
n^Utiea and dcatray ifc* Al1*«» m i*.\* byp^T f»*l, 
•zttcn p*i:l^ tvr*v. U»nn|; ptdfict*ry tvttMt, 
t*pr^\lg^^ UM^k t^ti KMfi t>i^nfy%^ thru«t. 't^ttt 



CEnriPEOE £6 

tnt flr»t unU 0triy v*rt*>n vi linn i-^M^Ur Ajf<s>'S« e»es.« 
for t^ Atoo, Shoot iWmn Ihc »piHtl3|; c«iiUt>e<J« •• »: 
twUlu ;t»f<9u4^i tb« ny^hrDo« fhrli. A\*o tfift^btllnf the 

^ef\^*H4 vntll on;/ «>ntl Wil qutdi iblnlOftc 4Ma »av« 

^;Te>.*l» *r.4] Top »«ir*. 





OMEGA MISSION » 

Ttw tin! *.-v4 «cUy v*t%y>n *tt l*i* «i^|><rb Scr•c^btc 
Ar.-ir*f j>n«-. aiovt.'^c UntUcup*! fly Vttt ■CTir^Uim, 

lo Air lluijln.. Fit* BjH*. S|i«op Cr*rt. Vv.i»m» and itw 
iiarTS». titlMfcfif TutiftH. kh>v«fM>;it in t djptfctiixtii. U**^ 
c*r^<FMi. IU*xll«il COUJ'Jit friM|>tiifr* tftw w;**»t I «Mt« 
<M\ if'SfMthroit^ T.V.) noiU Ji. S*tttwl Irtf^T*. To(» 



pucKmnn tn 

Q^m M Uv* lirvv: V4r«*cnt 61 tht% (k>p^i;*e> Arc*5* »j** 
ctifcMr |CMt<> Hal At) ttt(* ^^* in t>''<^ <b^* ^i watch o^t 

irraphlcik. S4Wir-<J Iffn^rt* •»«} Tup *t9t9, 

ALL I2K RAM 

PRICES INCLUDE P&P. FAST 2 DAY DESPATCH' 

micromania 

14 LOWER HILL RD. EPSOM. SURREY. 




Spectrum 

Fast Action Games 
in Machine Code 



ZX81 



TREASURE HUNT (Spectrum) Explore one of the 29 mazes in search 
of treasure and grab as much as you can before the time limit. This game 
can be played with or without moving obstacles; with or>e player, two 
players in opposition, or two ptayers in partnership; and with part or alt of 
the maze visible. There are 144 variations of this fascinating game and 
even the game selector is fun to use. 

HUNTdSK ZX81) A ZX81 version of Treasure Hunt with 48 variations. 

X-MEN (16K 2X81) The only Puckman type game with all these 
features: true gobbling action, bonuses, arcade type maze, 3 lives, 
graphic display of lives left, 4 monsters, a den, booster buns, high score, 
continuous on-screen scoring. 

UFO (16K ZX81) A fast moving space game in which you must defend 
the Earth by destroying all the UFOs and spy satellites while your 
moving force field gradually gets worn away by the alien bombs. 

TRAP (16K ZX81) You control a moving wall and try to surround your 

opponent {computer or hunr»an) before he surrounds you. There are 3 

speeds and games can be played with a border or wrap around screen. 

€4,95 PER GAME ON CASSETTE 

FREEPOST 

(no stamp required) 

CAMBRIDGE CB3 7BR 




SOFTWARE 



Tick games required 
I TREASURE HUNT 
r HUNT 



. X-MEN 
J UFO 
u TRAP 



NAME . . . . 
ADDRESS. 



' 
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Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 



ATOM UPGRADE 

■ I am the owner of an Acorn 
Atorn^ and I am thinking of 
upgrading it to BBC Basic. If I 
did this» what could be done 
about the great difference in the 
keyboard? 

Would the upgraded Atom 

then be able to use BBC soft- 

ware^ and above all, how much 

docs it cost and is it worthwhile? 

Andrew Barlow, 

Wardk, 

Leicestershire, 

The hrst thing to remember i$ 
that adding a BBC Basic ROM lo 
your Atom will noi turn it into a BBC 
Microcomputer. The ROM will not 
allow your Atom to load BBC 
software, and is not compatible with 
BBC graphics and sound. It costs 
around £50^ and whether it is worth 
it or not depends on if you wish to 
use the computer primarily for 
things like games, where sound and 
graphics are important, or if your 
interests are more in the line of 
things which will be catered for by 
BBC Basic. The upgrade ROM docs 
not demand a BBC keyboard, but is 
designed to use the standard Atom 
keyboard. 



HARD TIME 

■ I have been trying to work out 
a program for my ZX-81 to 
determine the time difference 
between two-times such as 9.17 
am and 3.34 pm» to work out 
which is earlier or later. I would 
be pleased if you could suggest 
an approach. 

Malcolm Young, 
Dunedin, New Zealand. 

It is important to remember, in 
any program in which you are 
comparing quantities which are 
made up of units with diiTcrent 
values such as pints and gallons^ or 
hours and minutes, that the values to 
be compared must be rendered down 
to a single unit. You must also 
establish a common input formats so 
the computer knows what to expect. 
This can be done fairly easily with 
the ZX-81, because of its simple 
string handling. My suggested 
program follows. It needs input in 
the form 09.37 am or 12.04 pm. It 
then — line 40 — works out the 
value — as a number with a decimal 
point — of the lime, adds 12 to the 
whole niunber to the left of the 
decimal point if the seventh element 
of the input string is a P, and then 
converts the number into minutes^ 
comparing the two minutes* totals. 
The original strings are then used to 



print out the final information. A 
similar approach can be used when 
comparing quantities made up from 
units which are not exact multiples 
of 10 of each other. You will see that 
this program also allows you to work 
out the difference in minutes 
between two times, simply by 
subtracting one A(Z) from the other, 
and taking the ABS of the difTerence. 
Here is the program: 

ID Dm A$ (2,81 

15 DIM A (2J 

20 FOR 2 - 1 TO 2 

30 INPUT A$ (Z) 

40 LET A <Z) =^ VAL iA$(ZI {TO 5)) 

50 IF A$(Z7» = "P" THEN LET A 

m = A (2) + 12 
60 LETB^INKAfZ)) 
70 LET A (Z> = 60'B ^ lOO'A tZj 

-60*8 
80 NEXTZ 
90 IF A (1) >A (2) THEN PRINT 

A$ (1);" IS LATER THAN "; 

A$(2> 
100 IF A (IX A m THEN PRINT A$ 

(1);" IS EARLIER THAN "; A$ (2) 



LOOSE PLUG 

■ In the .'\ugust 1982 Response 
Frame^ a letter was published 
from P Bradbcry of Kent who 
wanted to know what to do about 
the loose 9V dc input plug on his 
Sinclair ZX*81.I have en- 
countered this problem before, 
and solved it by opentng up the 
computer and bending the metal 
strips on the input socket^ so that 
the plug will fit into the socket. 
This repair will need to be 
carried out every few months > 
but is much quicker than buying 
a new socket as was suggested. I 
would also recommend that the 
plug should only be pulled out of 
the socket when necessary, 
because the more the plug is 
removed, the more often this 
repair will need to be carried 
out* 

David BluxiOTi^ 
Lesbury^ Alnwick, 

Thanks for the sugg^tion, which 
we arc pleased to pass on to other 
readers who may be facing the loose 
input plug problem. But remember, 
this may infringe your guarantee. 



PET TO ZX-81 

■ 1 am trying to convert a 

program written for the Pet to 

run on my ZX-81. However, I 

have come across the following 

problem with a multi-line 

statement; 

240 IF T- 1 GOTO 270: U L*PC: 

LETL1 = MB2 
How would this be translated 



into ZX-81 Basic, taking into 
consideration the possibility that 
the answer may be true or false* 
What happens? 

Martyn Brinton, 
Harwich, Essex. 

If THE FIRST statement — the If— is 
found to be false> the computer 
moves automatically to the next line, 
so the rest of that line is not 
executed. You can solve this by 
cither having a string of IfTThens, 
repeating the condition before each 
one, or by inverting the statement, 
so it reads: 

IF TO 1 THEN LET L2 = L'PC 
IF T <> 1 THEN LET LI = MB2 

You could also follow through the 
line, working out what each element 
does in response to the first IfTThcn, 
and jump over the non-operative 
statements with the fu-st IfiThcn. 
For example, your Pel program 
might read: 

20 IFT = I THEN2-4: X = 5 

30 Y-2*Z-^X 

The ZX-8i version could be: 

20 IF T <> 1 THEN 25 

21 2 = 4 

22 X = 5 

25 Y«2*Z + X 



NO JOY 

■ I bought a Conunodore joy* 
Stick to use with my Vic-20, but 
to my disappointment, there was 
no information on how to use it 
with the stick. I went back to the 
dealer, but he was not able to 
help me. How do I rewrite my 
programs to use the joystick? I 
am unable to break into com- 
mercial software programs to 
see how they do it. 

Andrew Cunningham, 
Coundorty Coventry, 

C0.M.V10D0RE HAS recently released 
a bookj the Programmer's Reference 
Guide which explains on pages 246, 
247 how the joystick works. It also 
gives a seven-line routine which 
reads the joystick, converting its 
output into numbers which you can 
add to Poke locations to move things 
on the screen. The book, which costs 
around £10, includes a wealth of 
other information, and would be a 
worthwhile purchase for anyone 
who is interested in serious pro- 
gramming on the Vic. 



ADVENTUROUS 

■ Would you please 

recommend a book on writing 
Adventure games. I would also 
like to know if the ZX Spectrum^ 
which I intend to buy, would be 
suitable for .this type of game, 
and if it is really suitable for a 
first-time user? 

Gerard Hayes, 
Finglas East, Dublin. 

I DO NOT KNOW about any books 
primarily on writing Adventure 
games, although Your Computer runs 
articles on associated topics from 



time to time. However, there is one 
recently-published book Dicing with 
Dragom which explains the mech- 
anics of rolC'playing games very 
well, and will give you many tips 
which you can convert to computer 
games. Other useful sources of ideas 
include the Puffin book The Warlock 
ofFiretop Mountain, and the specialist 
magazines The Gamer and The War 
Machine, The latter is not a glossy 
magazine like Your Computer, but is 
photocopied each month, and you 
can gel details from Em jay, 17 Lang- 
bank Avenue, Rise Park, Notting- 
ham, NG5 5BU. The Spectrum 48K 
machine enables quite elaborate 
Adventure games to be constructed. 
The computer is suitable for a first- 
time user, so long as he or she is 
willing to take things slowly for the 
first few hours in finding his way 
around the keyboard. 



VIEWDATA QUERY 

■ I have recently ordered a ZX 
Spectrum and would like to 
know if I can receive Oracle and 
Ceefax on it. If so, how much 
would it cost? 

A J Bolam, 
Ryton, Tyne and Wear, 

You CANNOT GET the BBC and ITV 
services that are transmitted along 
with the picture, via an external 
computer, without an extremely 
complex, and therefore unreliable 
and expensive, arrangement. There 
is little chance that anyone would 
bother trying to produce such a 
device, as you first need to receive 
the broadcast signal, interrupt it to 
extract and decode the Ceefax 
information, then i^^ it back into 
your television set. If, however, you 
are interested in PrcstcU which is 
Ccefax-like information sent from a 
computer over the telephone lines, 
then the answer is "Yes, shortly". A 
number of firms, including Sinclair, 
are working on Prestel units. 



COMBAT 
DURATION 

■ Could you please tell me how 
to access the timer on the ZX-81, 
so it can be used in games to 
work out how long, for example, 
a player has managed to fight off 
the aliens? 

John Maddock, 
Holsworth, Devon, 

The following program will 
emulate a stopwatch, and print the 
minutes and seconds elapsed. You 
can use pans of the program 
wherever needed. Note that the first 
two lines reset it, and must be 
included. 

10 POKE 16436,255 

20 POKE 16437, 255 

30 LET TIME (65536 - PEEK 16436 - 
256* PEEK 164371/50 

40 PRINT AT 11, 12; INT(TIME/60I; 
":";1NTmME-INT(THVI£i60> 
•60};" " _ 

50 GOTO 30 ■ 
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ZX SPECTRUM POCKET BOOK 



160pp g% ^ S'£\ '^^^^^^ Toms, best selling author of the ZX81 Pocket Book and the Sinclair 

■^ B^ ^1 1 Learning Lab, turns his attention to the ZX Spectrum — the book you have been 
*^^-^**^^^ waiting for! All the material in the book is totally new. 

Programs Hints & Tips 

• Castle walls; boiling oil and lovely slurping Discover new ways of using PRINT; INSTR functions, 
noises VAL, PRINT USING, hexadecimal conversion, upper 

• Great Fire of London; try and change the "^^^^ conversion, load and save arrays. BEEP with sliding 
r^ fa ^f v.\t^ri, tones, automatic scroll and how to use all the machine 

course OI nisiory features within machine code. 

• Chase; outwit the pursuing robots and lead Tkjr i.« ^ j 

them to their doom ^J^J**'"? ^*^* , , ■, .• h rr ,■ i 

^ -. , . ^^^ ^ „^„, •^n-^.^ ^^ii-^^i^ AH the tools you need to write machine code effectively. 

• Truly amazing; generate a new maze puzzle ^^^^^^^^ ^^ J^j^ _ ^^^^^ ^^^j^^^ _ ^^^^^^ assembler 

every go (with labels, all ED commands, ORG statements, forward 

• Reversi; the classic oriental strategy game and relative jumps) — disassembler (with label assign- 
with board screen display ment); now you can really dig into the Sinclair ROM! 

• 3D Maze; race against time and three '^'^ ^^^"o" «»o"*^ *o"»^ ^'^ stupendous value for money! 
dimensions to escape. Cassettes Spectrum games as opposite^ £5.00 

^ Spectrum machine code as above £5.00 

Also AvaUable ZX81 Pocket Book I38pp £5.95 fOf ZX81 No^fotnik Pu^^le, Demolition &Tenpin £5.00 

ZX80 Pocket Book I28pp £4.95 „ . ^ ^^'"'"^Kr'- greedy Gulch 
Atom Business liOpp £7.50 ^^^^ ^ T^^^^^S^l^^^^:^,:::'^ 

"OXI¥l>l>C A Cdi"k/^Y AT*!? C Dcpt A FREEPOST EM463 (No stamp required) 

i XXlX Jr J5 /m.^OVfV-'l/^l ILi^ 99, East St, Epsom, Surrey KT17 IBR. 

Telephone 03727-21215. 24hr phone service. 

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item. 




MICRO PROFESSOR 



YOUR GUIDE TO THE WORLD 
^P>^ OF MICROPROCESSORS 



/# 



^^^vO 




iDy phone a post) 

Compfete the coupon^ 
todayf 

Please allow 28 days for delivery. 
Please send me: Price Qty p&p 
Micro-Pfofestof £79.95 £2.95 

SSB-MPF board £69,95 £2.95 

EP8-MPF board £84.95 £2.95 

PRT-MPF board £74.75 £2.95 

Total 
I enclose cheque/P.O. for £. 

Name.. 

AmU^wims.,, , 



A low cost tool fbrledmlng. teaching & prototyping. 

^Micro-Professor is a low-cost Z80 based microcomputer which provides you with an 

interesting and inexpensive way to understand the world of microprocessors and utilise 

their unlimited potential. 

Micro-Professor is a complete hardware and software system whose extensive 

manual gives you detailed schematics and examples of programme code. A superb 

learning development tcx>l for students, hobbyists and microprocessor engineers, as 

well as an excellent teaching aid for instructors of electrical engineering and computer 

science courses. 

Technical specification 

Z80 CPU, 2K RAM, 2K monitor. 24 1/0 lines, LED display, cassette interface, CTC/PIO 

facility, 2.25 ' speaker, taree manuals, 36 keyboard. Options Include: EPROM board, 

speech board and printer board. 

Please send or telephone for full details. 



£79.95 



+ p«p 



includesZK 
BASIC 



FLICHT ELECTRONICS LTD. FlIgM House, Quayside Rd, Southampton, 
Hants S02 4AD. Tel: |0703| 34003/27721 . Telex: 477793. 

Mail order only • Trade enqorries welcome • Bulk ordef discounts • Pnces include VAT 
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Fingertips is our regular calculator column 
covering calculator news, progrannming hints 
and exannples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas* Your Computer pays £6 for 
each of your contributions published. 

Last MONTH saw the first large scale 
meeting of the newly-formed U.K. 
branch of the Hewlett-Packard PPC 
users* club. As many of you know, 
the PPC users* club has been very 
aaivc in the States for quite a few 
years. It seems appropriate that HP- 
nuts now have an avenue for venting 
their energy. I hope to report some 
titbits from the day-long meeting in 
the next issue. Butj be warned: the 
conversation became very esoteric at 
points. 

Until then, if you are interested in 
the club and its newsletter, the man 
to contact is: D M Birch, Astage, 
Rectory I-ane, Windlesham GU20 
6BW. 

My request for a larger variety of 
programs getting away from the war 
games idea has caused a welcome 
flood of more novel approaches. 
Long may it continue. 

Firstly^ canny scot Andrew 
Simpson from Perth feels that the 
program we published in the October 
issue was a bit naive. This was an 
attempt to approximate any irrational 
number by a scries of more and more 
accurate fractions of rationals. 

The following TI-58 program 
generates successive convergcnts of 
the development of R = a/b as a con- 
tinued fraction, according to Euclid. 
To run it, enter R^ press RST R/S. 

For each convergent, the program 
displays the actual error E. To sec 
a and b, press RCL 04 RCL 05. To 
see q, the next element of the con- 
tinued fraction, press RCL 07. To 
continue^ press R/S. 

Note that R represents Real. In 
this respect, Roy Sirl*s program is, 
of course J a misnomer. WTiatevcr the 
value of the input nimiber, it is by 
definition a rational number — even 
the Cray 2 can handle only rational 
approximations to irrational numbers 
— and it may well be equally 
important to know, for example, 
that: 

R = a/b = 21649/513239 = 3/71 
with an error of 7.2393/105. 

Note: a.b = (lO^i -l)/9. So, the 
idea that, in computer terms, irrat- 
ionals are somehow different, is 
erroneous and generally misleading. 

Incidentally, the Euclidean algo- 
rithm is ideal for finding the HCF of 
two integers a,b; the following pro- 
gram uses only one register. To run 
it, enter a, press RST R/S, enter b, 
press R/S (a and b may be entered in 
anv order): 
LOC 

000 STO 1 2/CP ISBR 
004 i CE ' i Ce -H RCL 1* 

2/INT X RCL 1 ) 
018 2/^ = T 26 2/6XC 1 GTO 04 
026 RCL 1 R/S RST 

For example, (958 581 817, 543 
065 519) -* HCF = 47293, 12 
seconds. It is also the basis of a 



of 



finding the general 

a diophantine equation 

c, but that is another 



method 
solution to 
ax + by « 
story. 

An intriguing calendar program 
has been written for the Casio 602 
by D Cass of Stockport. The user 
operates the program by pressing 
PO. A prompt **Year?" is displayed 
and the user enters the year 



required. Pressing EXE sets the ball 
rolling and you arc advised to go and 
have a cup of tea as printing takes 
about nine minutes. 

The program works like the 
calendars found on watches. A fixed 
format, as shown in figure 1, is used 
and the days of the week adjusted 
accordingly. The 31, 30 or 29 on the 
(continued on next page} 



Source: The Unh/ersal Encyclopedia of Mathematics (Pan! 










Eudfd's Algorithm: Every rational number a/b can be developed as a continued fraction: 
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= QO + 1 
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q, + 1 


- 


b 

r, - 

V2 - 


qjra 

q«»-1-rn-1 


= r2 
= r3 

= 0. 




CI2+ - 


<» 


,1+1 


<»n- 


i.e. for all rational numbers — and all rational approximations to irrational numbers 


— the remainder tends to 0. 


The Program: 














Pan J 4000-015) initialises the variables: 










Roo = R 


; R01 = 8n-2 = 
Rm = b^2 = 1 
^ " fn-2 = R 


; Ro4 = a„., = 1 
; «<» = '>„.,= 


= Pi>-1 








Part 2 (016-035) evaluates the nth 


term of Euclid's algonthm: 










fn = fn-2 


-q^-i-rn-i where: q^, = INT <f„.2/vi) 










Part 3 (036-064) evaluates the elements of the nth convergent: 










an = an-2 


+ q„-i.a„., ; bn 


= bn.2 + Qn-v'^n-l 










Part 4 (065-end> calculates and displays the actual error of the nth convergent: 








E^ = (a^/bj - R. 












The generations are updated during processing, i.e. a^ and b„ are in 


Ro4 and R05, Tn 


is in R05. The r)th term of the | 


continued fraction, q^i is in R07. 












Note that if R<1, q0 " 0. 












and that 


b>r,>f2>r3> >rn>0 










77-5^ Euclidean convergence program by A M Simpson. 










(Evaluates successive convergents a, 


,/bn for Real number R| 
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CODE 


KEY 


LOC 




CODE 


STO 


000 


42 
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036 




S3 





001 


^ 


RCl 


037 




43 


1 STO 


002 


42 


1 


038 




01 


3 


003 


03 


+ 


039 




85 


CLR 


004 


25 


RCL 


040 




43 


aTO 


006 


42 


4 


041 




04 


1 


006 


01 


STO 


042 




42 


STO 


007 


42 


1 


043 




01 


05 


008 


06 


X 


044 




65 


1 


009 


01 


RCL 


045 




43 


STO 


010 


42 


7 


046 




07 


2 


on 


02 


) 


047 




54 


STO 


012 


42 


STO 


048 




AS. 


4 


013 


04 


4 


049 




04 


STO 


014 


42 


■!• 


060 




56 


6 


015 


06 


( 


051 




S3 


RCL 


016 


43 


RCL 


052 




43 


3 


017 


03 


2 


053 




02 


- 


018 


75 


+ 


054 




86 


( 


019 


63 


RCL 


056 




43 


CE 


020 


24 


5 


056 




06 


TT 


021 


56 


STO 


057 




42 


RCL 


022 


43 


2 


058 




02 


6 


023 


06 


X 


059 




66 


1 


024 


54 


RCL 


060 




43 


2nd INT 


025 


59 


7 


061 




07 


STO 


026 


42 


\ 


062 




54 


7 


027 


07 


STO 


063 




42 


X 


028 


66 


S 


064 




06 


RCL 


029 


43 


- 


066 




75 


6 


030 


06 


RCL 


066 




43 


= 


031 


96 





067 




00 


2nd EXC 


032 


48 


= 


068 




96 


6 


033 


06 


R/S 


069 




91 


STO 


034 


42 


GTO 


070 




61 


3 


035 
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16 


071 
072 




00 
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nmeKHPS. 



(continued from previous page) 
rightmost column are removed 
according to the month being 
printed and whether the year is a 
leap year or not. 



1. 08 


16 


22 


29 


2. 09 


16 


23 


30 


3. 10 


17 


24 


31 


4. 11 


18 


25 




5. 12 


19 


26 




6. 13 


20 


27 




7. 14 


21 


28 




figure J. 









Zcller's Congruence is used to find 
the day of January 1 , knowing the 
year. Knowing this P9 prints out the 
name of the day. The data for the 
printing of the actual month itself is 
held in memories 10-16. Each 
memory holds the information to 
print one row; there arc seven rows 
in all — see figure 1. 

The data is decoded by masking 
the integer pan of the number, 
printing it, removing it from the 
original number^ then multiplying 
by lOO to reveal the next number. 
For example, the first row is held 
in memory 10, that is, MIO = 
1.08152229. Removing the integer 
pan gives 1, subtracting from the 
original number leaves 0.08152229. 
The I is printed, and the remainder 
multiplied by 100, giving 8.152229. 
The process is repeated until zero is 
reached, and the next day and row 
dealt with. P2 takes care of the 
removal of the 29, 30 and 31 from 
memories 14, 15 and 16 respectively 
— depending on the month. Copies 
of memories 14, 15 and 16 are held 
in 17, 18 and 19 so the original con- 
tents can be replaced at the start of 
printing each new month. P6 and P7 
takes care of printing the names of 
each month. PO handles all the diny 
work. 

Finally, Albert Bale of Warrington 
appears relieved that wt have pro- 
grams for the more modest CBM 
PR- 100. 

This normal distribution program 
computes the area under a normal 
distribution curv-c from k to infinity, 
where k can take any value above or 
equal to the mean of the distribution. 
Since the curve is symmetrical about 
^, and since the total area is 1, any 
area can be found. 

If the distribution of interest has a 
mean and standard deviation, and 
the value from which the area is 
required is k as above, then load the 
program and calculate manually 



m" 



331 
2 



+ 165 Enter the 



fractional pan in Ml and the integer 

pan in M2. Enter 4.3756634X 10 2 

^331 

in MS. This is ^sTT'^^^ distribution 

using (Vi + Va)^^! — the values 
chosen to give the best accuracy 
without overflowing the machine 
capacity. 

Run from 00. The required area is 
displayed when the program stops. 
If the required area was that up to k 
from -00 then subtract the result 



mmn list 

H08-19,F-1F 512steps 

8 Kine9 

^YEfiR r 

HLT 

* CfilEHDER :r 

6SBP4 

^ 2 IP = Hin93 IHT 

mm Ml 

mi ^2m = mm 

- ( «R83 r 4 ) INT X 

4 = x=8 60T03 

RR94 - ( mi T 4 ) 

INT X 4 = x=8 60T03 

1 KinlF 68T04 

LBL3 

8 HinlF 

LBL4 

I H-83 

29 + KRa3 + ( HRe3 ^ 

4 ) IHT + ( MR84 t 4 

) IHT - 2 X RR04 = 

Hin89 - ( IIR88 ^ 7 ) 

IHT X 7 = Hinai 

1 Hin82 

LBL5 

fiSBPe 

HR89 + 

63BP1 

mn 
18 nin8e 

LBLe 

GSBP9 

IHD HRBB Hin8( 

LBL7 

IHT 

H-B6 

mi X 2 18% = Hin86 

x=8 GOT08 

60T07 

L818 

8S6P4 

1 H+ee 11+81 

SSBPi 

mm - 17 = x=8 



S0T09 

68T06 

LBL9 

1 H+82 

HR82 - 13 = x=8 

G0T08 

G0TD5 

LBL8 

• ■ • 176st€PS 

«*P1 

HR81 = T 7 = FRflC X 

7 = «in81 

-8Jlsleps 
*« P2 
3 «in89 
HR17 HinlB 
HR18 HinU 
t1R19 Hinl2 

fiR82 - 2 = z=8 G0T(I4 
«RF - 31 = x=8 60T05 

LkS 

3 HineS 6DT01 

LBL4 

HRIF x=8 8OT02 

! «-89 

2.9 EXP 7 +/- H-18 

LB12 

I H-e? 

3 EXP ? +/- H-il 

LBL3 

1 t1-89 

3.3 EXP? +/- H2 

LBLl 

••■859steps 



*»« P4 

SAVE iflvEXE 



•883steps 



*** P6 

tiC ft 

6S8P4 

IB HinF 

mil lif 60T06 

IHD eOT02 



"; January" 

31 HinF G0T08 

LBL2 

"jFebruary" 

28 HinF GOTOB 

LB13 

"jHarch" 

31 HinF 60T08 

LBL4 

''Jfipril" 

38 HinF 68T08 

LBL5 

«5Hay" 

31 HinF 60T08 

LBL6 

«5June" 

38 HinF 60T08 

LBL7 

«;JuIy» 

31 HinF 8DI08 

LBL8 

"Jfiusust" 

31 HinF GOTOB 

LBL9 

"jScpiober" 

38 HinF 

IBL8 

HR82 xiF 

8$BP7 

GSBP4 

8SSP4 

• • • 154steps 

♦*» P7 

9 H-82 IHD GOT02 

LSLl 

*; October" 

31 HinF GOTOe 

LBL2 

"JKoveiber" 

38 HinF GOTOB 

LBL3 

'JDeceiber' 

31 HinF 

LBL8 

9 H+82 

■■•854st*ps 



*»♦ P9 

m fiSTOi 

LBLB 

"Sun" 

G0T09 

LBLl 

"Hon" 

60T09 

L6L2 

"Tue" 

60T09 

LBL3 

"Hed" 

60T09 

LBL4 

"Thu" 

60T09 

LBL5 

"Fri" 

80T09 

LBL6 

•83t» 

L6L9 

•••852steps 

HEflORY LIST 
H88-19,F-iF 512steps 



H88= 

Hei= 

N82=. 
H83= 
H84= 



17. 
3. 
13. 
81. 
19. 



H85= 3.141592654 
n86= e. 
H87= 3.141592654 
H88= 3.141592654 



H89= 
H9F= 

ni9= 

Hil= 
H12= 
H13= 
H14= 
H15= 
HI6= 
H!7= 
K18= 
H19= 
filF= 



3. 

31. 

1.88152229 

2.9916233 

3.18172431 

4.111825 

5.121926 

6.132827 

7.142128 

1.88152229 

2.8916233 

3.19172431 

1. 



D Cass of Stockport's cafendar program. 



from 1 . For a standard normal distri* 
bution fi^O and d= 1 so -*— « k 

The program is generally accurate to 
four places of decimals. 

A population of manufactured 
items has weights which are norm- 
ally distributed about a mean of 
lOOgra., with a standard deviation of 
lOgm. 

Find the proportion of items 
which have weights between 70gm, 
and 80gm. 



Now the program only computes 
areas for values above the mean, but 
since normal distributions are 
symmetrical, a similar area lies 
between 120 and 130gm* So we 
compute the areas from 120gm. to 
00 and from 130gm, to 00, and the 
required area is the difference 
between these areas. 

For the first value, 120gm., 
1 20, so computing 



k = 



(k"pi 



\A331 



+ 165 



) 



gives 183.1934. The fractional part 
goes in Ml and the integer part in 
M2. A useful key sequence is 
M I F INTM2MR 1 FFRACxM 1 
Store 4.3756634 xia-2 in M3 and 
run from 00. An area of 0.02277 is 
given. Repeating for 130gm. — no 
need to reload M3 or Goto 00 manu- 
ally, the program docs this — gives 
an area of 0.00134. Values far from 
the mean take a long time to run. 
Hence the required area is 0.0214, 
that is, a proportion of 2.14 percent. 



A/bert Bote's norma/ distribution program. 
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MR 
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SKIP 




GOTO 
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MR 
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GOTO 
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-6 
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MR 
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± 


MR 






-7 


SKIP 
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MR 


R/S 
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GOTO 
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GOTO 


GOTO 
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PORTABLE COMPUTERS 




iHAREJyiEAC^ BUSINESi 

PC- 1500 
COLOUR 
COMPUTER 

Probably the most 
powerful -"ockot 
computer on earth 

THE HARDWARE 
The PC- 1600 approaches the personal computer in abilfty, with 16K of ROM 
extended BASIC language and 3.5K RAM user memory, expandable to 
11, 5K, all nnaintained during power off and battery change. Up to 36 
separate programs are immediately accessible and there are advanced 
programming capabilities with PEEK, POKE, CALL etc., 1 8f 2 dimensional 
arrays and variabte strings. There is a full range of text mantpulatton and the 
QWERTY typewriter-style keyboard offers upper and lower case letters on 
the 26 charactef LCD which doubles as a 1,092 point mini-graphic display 
with BASIC program control. A tone generator and clock, calendar, alarm 
and stopwatch functions are built-in and, under BASIC control, can be 
incorporated in programs. 

The CE-ISO is a high resolution 1500 x 200», 4-colour printer/ plotter, with 8K 
bytes Graphics BASIC, The 9 type sizes allow a variable line length from 4 to 
36 characters. The CE-150 can print virtually any drawing with full contrl of 
up, down, left and right printing. There are two cassette interfaces (for 
saving/ loading) with remote control, altowing bulk storage. 
The PC- 1500 has a 50 hour battery life, with EA-150 mains adaptor option 
and the CE-150 has a built-in rechargeable battery and comes wHh EA-190. 
PRICES (including VAT and FREE software voucher) 

PC- 1500 Computer plus £20 software voucher .,,.,, £169.95 

CE' 150 Colour Printer/ Interface plus C20 voucher £149.95 

CE-1558K RAM Expansion moduto plus £10 voucher -., £79.95 

CE*1508K RAM /ROM wtth battery back-up plus £t0 voucher £89.95 

CE' 152 Custom Cassette Recorder plus £5 voucher . £39.95 

CE-153 14akey Software Board plus £10 voucher , £79.95 

CE-158 RS-232C Interface plus £20 voucher . .£149.95 

Vouchers on request with order onty 
THE SOFTWARE 

Sharp CE-15A Applications Program Tape £14.95 

MICROL 1500 EXECUTIVE OS/1 Ready-to-run, full feature Database, with a 
wide range of customising features enabling you to create your own 
business applications programs (eg: stock control, nailing lists) in minutes 

£19-96 
MICROL 1500 PROCOS Solve all kinds of number-based probienw in just 
minutes, even if you have never programmed a computer before. Handling 
up to 256 items of data simultaneously, 'Visicalc-type' features help you 
examine the effects of change in data, analyse trends and answer 'what 

if . . .' £19.95 

MICROL 1500 STATIX Statistics for the 1500. Automatic calculation of 

mean, standard deviation and linear regression £9.95 

BC SOFTWARE 1500 PROPAC 1 A set of easy-to-use routines for programs 
development with: Renumber, Reorganise, Delete, Analyse and Invert 

Screen £9.95 

Brochure on request 



BEGINNERS 



CASIO PB100 

£69.95 

Learn as you go 



l««ai 



a; i:l L^ ^ L_ tj. :^ L^ 'J. l;_. ■ 



laM 



LEARN with the beginners manual "An easy-to-follow introduction to the 

Personal Computer". FOLLOW the step by step examples and USE the 

programs supplied, or develop your own, for business or home use, 

including exciting games. 

QWERTY keyboard, upper and lower case dot n\atrix display. Up to 544 

program steps/94 memories, expandable to 1,568 steps/222 menxifies, all 

protected. A truly pocketable 9.8 x 71mm. Weight, t t6g. 360 hours battery 

fife. 

OR-1 IK RAM expansion module £11.95. FA-3 Cassenc Interface £22.96. 



r 



MiCMSL SOFTWARE 
for your SPECTRUM 



USE AND LEARN Vol. 1. 25 BASIC PROGRAMS on cassene + 100 PAGE 
BOOK. Professionally written, packed with practical idea, hints and tips 

£9.95 
USE AND LEARN Vol. 2. 30 MACHINE CODE ROUTINES for high speed 
graphics, ganr>esand serious progranrs. On tape ■»■ 50 PAGE BOOK .... £9.95 
THE DATABASE PRACTICAL, POWERFUL, RELIABLE. Wrinen In 
machine code and BASIC. Automatic soning. 'Free Form' with one-key 
search. Capacity: Inside 48K, 30,000 characters = 1,000 screen !ines = 45full 
screens. With C-90 tape: Over 900 full screens of information, or over 7,000 

names & addresses. Fully MENU DRIVEN with full HELP £9.95 

THE SPREADSHEET Vislcalc for £10? Not Quite - has all the main Visicalc 

capabilities and some improvements. Available November, 1982 £9.95 

Database and Spreadsheet require 48K Spectrums. Add-on options for the 
Sinclair Microdrive w\\\ be available early 1983. 

MiCROL 14 day money back guarantee 

TEMrVS 

Dept YC 38 Burleigh Street 
Cambridge, CB1 1DG. Tel: 0223 312866 



dASlO - THE ^ 




The future has 
arrived with the 

CASIO FX-801P 
£349 

High speed computer with 
integral micro-cassette data 
control and hard copy printer 
nrH>nitoring. 



Everything you need, in an area smaller than this page. This truly portable, 
complete system needs no peripherals on lengths of cable. Batteries last 250 
hours (only display), or 5,000 lines (display and printingK Typewriter style 
QWERTY keyboard, plus all the advanced features of the FX-7Q2P. 




With FREE MiCROL Professional Programming Pack worth £9.96 

The widest range of nnath, science and statistics functions (55 in all, 
including Regression and Correlation K BASIC programming. Up to 1,680 
program steps, up to 226 data nr>emofies, up to 10 program areas, all 
protected. Subroutines: Up to 10 levels. FOR/NEXT looping: Up to 8 levels. 
Edit, Debug and Trace modes. 240 hours battery life. Dims: 
17xl65xa2mm. Wt: 176g. 
Peripherals 

FA-2 Renrjote control cassette Interface/adaptor £19.96 

FP-ID Permanent hard copy printer. Mains or battery powered ...... £44.96 

MiCROL 702 PROCOS 

Professional computing solutions on tape. Save up to 90% of progranrwning 

time with this electronic equivalent of pen and paper. This Visicalc type' 

system ar^swers 'what if . . .'questions and analyses trends £24.95 

FREE when you purchase the FX-702P, FA-2 and F P-IO package fro m us. 

CAS/0 

FX-700P 

£79.95 

BASIC programming on a QWERTY typewriter-style keyboard. Up to 10 

program areas, up to 1,568 program steps, up to 222 memories, all 

protected. 

Upper and lower case dot matrix display. Powerful editing functions. 25 

scientific functions. Subroutines: Up to 8 levels. FOR /NEXT loops: Up to 4 

levels. Numerical values — 6 levels. Calculation elements - 12 levels. 

Exclusive character variable stores up to 30 characters. 

Dims: 9.8x 165x71mm. Weight 118q. 300 hour battery life appfox. 

FA-3 Cassette interface £22.95. FP-12 Printer (December 1962) £49.95. 

K PROGRAMMABLE | 
li CALCULATORS | 




CASIO FX-602P 

10 program areas, up to 512 program steps, up to 88 nr»emories. 
Alpha/numeric dot matrix display, 10 + 2 digits. 50 scientific functions, 
including Standard Deviations and R/P £r P/R conversions. 33 parentheses 

£69.95 

CASIO FX'3600P 

2 program areas, 38 steps, 7 menrjories. 10 + 2 digits. 50 scientific functions, 
including Integrals and Regression. Standard devtattons, R/P B P/R 
conversions, 18 levels of parentheses £22.95 

PRICES include VAT, post & packing. SAME DAY DESPATCH, subject to 
availability. Send cheques, PO, or cash (registered), or telephone your 
ACCESS/VISA, or BARCLAYCARD number to the Portable Computer 
Specialists: — 




TEMPUS, 38 &urt*ioh Str««t, C«ml»rid9« CB1 1DQ 



Ptease supplv/$«nd d«tail&of J 



Totvl£ * ondossd, or d<6it my ACCESS/ VISA/ B'CARO I 



Numbw. 



AddrMS . 



.YC I 
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DIG SIZE 1672" X 11%" (A3) 100 pages. 
Tracing Paper to overlay and copy. 



Every Htgh-R-s. Plot Position numbered 
(45,056 Pixels). 




Every Print Position 
numbered (704 items) 










on 










^^ 










^ — < 










21 


30 1 31 ; 





600 User definable grids per pad. 



INPUT Lines shown on grids. 
Set of seven pens for each computer colour. 



K will improve your ZX SPECTRUM graphics 
in ways you wouldn't believe possible* 



Your new ZX Spectrum )S literally packed witn sophisticated graphics. 
Colour. High resolution. Plot. Draw. Circle. Border. Ink. Paper Colours. 
User-defined characters to name just a few! 

That's why we have packed the new S pectrum Print 'n' Plotter l otter 
with every facility to exploit your graphics to the full 

After the first few weeks of 'playing" with your computer you will want 
to get down to serious programming and planning in which professional- 
looking graphics should play a major part. "* 

What better way to work it out than with a Print "n' Plotter Jotter? 

The professional pad 

Print n* Plotter is not just another programming pad. 

Just look at the specifications: 

BIG SIZE l6!/2"x IIH" . too Pages — 50 Print Grids and 50 High 
Resolution Plot Grids, 

Printed on hi gh-q ualit y tracin g paper, enabling you to overlay the pages 
for direct co-ordination between PRINT and PLOT or to copy from 
illustrations, maps, charts, photos etc, 

PRINT Grids show all numbered co-ordinates for the 704 screen 
positions, plus INPUT lines. 

PLOT Grids show every numbered co-ordinate for the 45.056 Pixelsl 

Each pad contatns 600 user-definable g rids for use with the BIN n. POKE 
USR "a"* function, : 

And the whole thing is fully bound with fly leaf cover and complete with 
a set of seven colour pens ! 

The simple way to get serious 

Spectrum Graphics can become very complex, so before you start to 
program the best way is to work it out on a Pnnt 'n Plotter and save all 
those errors! 

Take for instance the common CIRCLE. With a Jotter you can establish 
the exact screen location for the centre in seconds, and it will stop you 
running out of screen because of a too large radius. Working our DRAW is 
simitar: pre-determine DRAW lines and PLOT positions before you start. 
With a Jotter you can build-up graphics using every facility wtth a direct 
co-ordination between each. 

For instance, correct PLOT OVER or PRINT OVER positions wilt be easy 
wrth a Jotter. 

See the show for just 60p! 

To demonstrate the graphic possibilities with the SPECTRUM JOTTER 
we have produced a cassette-based Demonstration pro g ram for o nly 60p 
(inc VAT and P&P). Why not send for a copy, or order it together with 
your JOTTER? 

Just part of a range of ZX products 

The Spectrum Jotter is. of course, an upgraded version of our popular 
ZXg/ Pnnc n ' Plotter l otter and Film , For ZX8I owners these are available 
by direct mail or through a grcv/ing number of retailers and compshops. 

The ZX8 1 Jotter is a 100 page Graphics pad that exploits to the full the 
graphics facilities of that micro. ZX8 1 Fi m is a matt film version of the 
Jotter which is re-usable and ideal for copying' graphics. 

Our manual: 'ZX Graphics progmmm^n g made ecs y'^ explains everything 
you need to know about using the ZX8 1 products, and when used in 
conjunction with the Spectrum cassette will prove to be the definitive 
guide to the subject. 



And for ZX users (whether Spectrum, or ZX8 1) we stil! market Printer 
Pa per at £1 less than Sinclairs! 

Why not write and place your order today? Graphics can be a very 
serious subject . . . Print n" Plotter products can make it easier . . . and 
better in a hundred ways you never thought possible! 




An liiuslraieo lear.et .s sent with all orders. 
If you require a copy before order r,g 
write enclosing a first class stamp. 

To: Print "n' Plotter Products (vt) t9 Borough High Street 
London SE I Please forward me the following products: 

ZX SPECTRUM JOTTERS @ £9.95 each. 

ZX81 JOTTERS @ £3.50 each. 

ZX81 PLOTTER FILMS ® £2.25 each. 

"GRAPHICS PROGRAMMING MADE EASY' MANUALS @ £ 1 .50ea 

PACKS OF ZX PRINTER PAPER (5 ROLLS) @ £i0.9S per pack. 

.... ZX SPECTRUM DEMO CASSETTES @ 60p each 

PLEASE NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR 

U.K. DELIVERIES (Overseas should add 25 S^ for additional Surface Mail) 

Remitunce enclosed payable to Print* n'Plocter Products. 
Please bill my Access/Barclaycard/Visa/Mastercard No:- 



nsetnwLiiLiiiooisii 



Name: 

Address: 



'W 



Host ff^l n P.o«ef prcMXfCts *'* tviiilN^ '«v*f tht tv^t^f' tfom th« fo!owt«f rtwrftn- • Sp<K«»l*i bf *fKhet of 
W M Smith • ftuHw^ M<ro ShopStfeiihim * Microwire Lt<«uer • Ofn^jr** BookuM^rt Lon^^ ECl • Georje* 
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sofTvmsmE. 



Software File gives you the opportunity to have your programs. Ideas 
or discoveries published. We will accept contributions for any 
personal computer provided they are submitted to Your Computer 
exclusively. Please double-check your listings before sending 
them, and specify the memory they require. Mark your letter clearly 
for Your Computer. We will pay £6 for each contribution published. 





^>7'i^f)Cl 




(K'A'^^'tl 
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Three games 



C G Brown, 
Sutton Coidfield, 
\Nest Midlands. 



Here are three programs, Raid, Freedom, 
and Escape. Documentation and explanations 
on how each program runs, what to do and the 
object of each game, appear after the 
program's listing. They are all IK games. 
First, Raid: 

1 LET 8=0 

2 LETZ=13 

3 LETL = 2 

4 LETC = 1 

5 LET B =20 
10 CLS 

20 PRINT AT B,Z;"»";AT LC;"Graphic 
Shift R,G,E.";AT21,Z-1;"Graphic 
Shift W,F, Q.";AT 17.lO;"Graphic Shift 
7,7,7,7,7,7,7," 

30 IF INKEY$ = "0" AND B < 17 THEN STOP 

40 IF INKEY$<> "0" THEN LET B = B-1 

50 IF B<OTHEN LET B = 20 

60 IF C =29 THEN GOSUB 200 

70 LETC = C + 1 

80 IF B = L AND C + 1=Z THEN GOSUB 190 

90 IF L= > 19 THEN PRINT AT 0,0;S 
100 IFL= > 19 THEN STOP 
110 GOTO 10 
190 LETS = S + 1 
195 LETB = 20 
200LETL = L + 1 

210 LETC = ^' 

220 RETURN 



When the game starts, you must press 0. 
When you release 0, your missile will rise to 
the top of the screen. It will then reappear at 
the bottom of the screen. The object is to 
shoot each invader, so you have a high score 
when the invader finally reaches the bottom of 
the screen. You must not press after your 
missile has passed the Graphic Shift 7s, or the 
game will stop. The game takes a fair amount 
of practice, before you know exactly when to 
release your missile, represented by an*. The 
second game is called Freedom. 

1 LETL = 10 

2 LET = 13 

3 LET A = RND*21 

4 LETB = RND"28 

5 LETS = 
10 CLS 

15 PRINT AT A,B;"Graphic Shift A,D,A." 

20 PRINTS 

25 LETS = S + 1 

30 LETC = C + (INKEY$ = "'8"»- 

(INKEY$ = "5") 
35 LETL = L + (INKEYS = "6"1- 

(INKEY$ = "7"> 
40 IF RND>.5 AND(L = A 1 AND C ^ B 

+ 1)THENST0P 
50 PRINT AT L,C;"tnverse :" 
56 IFL = A ANDC = B + 1 THEN GOSUB 100 
60 GOTO 10 
100 PRINT "SUCCESS" 
110 STOP 

You have been sent to rescue your leader, 
who has been taken captive by the enemy. He 



has been brought to the enemy's floating 
palace, the entrance to this being at the top. 
Press the arrows above the keys 5 to 8 to 
move. You must enter at the top in the middle. 
Finally, Escape. 

1 LETL = VAL "15" 

2 LET C = L 

3 LETA = VAL"3" 

4 LETB = VAL"12" 

5 LET S = PI-PI 

20 PRINT AT VAL"15",VAL"T0";" 

(11 Inverse Spaces)" 
30 PRINT AT SGN PI,VAL" 13"; "Graphic 

Shift E,7,7,R" 
40 PRINT AT L,C;"lnverse 0" 
50 LETL = L + (INKEY$ = "6"I 
60 LETC = C + <INKEY$ = "8")- 

(1NKEY$ = "5"1 
70 LETL = L-SGN PI 
80 LETS = S + SGN PI 
90 IF L< SGN PI THEN LET L = PI-PI 
100 PRINT AT A,B;"Graphic Shift A.H.A, 

H,A,H.";AT A + 1,B;"Graphic Shift 

HAH,A,H.A." 

1 10 LET I = INT(RND * 5) + SGN Pi 

120 LETA = A + (I = 1)-(I = VAL"2") 

130 LET B = B + il = VAL"3") - {l=VAL 
"4"( 

140 IF A > VAL "12" THEN LET A = VAL 

"13" 
150 IF L = AOR L = A+1 AND (B = C OR C = 

B + 10RC = B+2 0RC = B + 3 0RC = 

B + 4 OR C = B + 5) THEN STOP 
160 PRINT AT PI-PI,PI-PI;S 
170 IF L = SGN PI AND C > VAL "13" AND 

C< VAL "16" THEN STOP 
180 CLS 
190 GOTO 20 

You must escape through the goal at the top 
of the screen. You must dodge the set of 
characters moving randomly. You auto- 
matically move up. To counteract this you 
must press 6. 



Sub attack 



Paul Seflin, 

Bristol, 

Avon, 



This program takes 6.8K RAM including 
variables, and so will fit easily into the smaller 
version of the Spectrum. The object of the 
game is to steer the submarine through a 
narrow channel^ with the use of the cursor left 
and cursor right keys. 

You have five lives and must avoid the guns 
on either bank. Anti-submarine booms appear 
at random — it is occasionally possible to slip 
ihrough them. Fuel is consumed at the rate of 
one unit per screen length. A lot is lost if you 
run aground, or if you are hit. The game will 
end when the fuel runs out. 

In an emergency you can stop the sub, by 
using the cursor down key: number 6. This 
also uses up a lot of fuel. The player wins the 
game by travelling for 10 miles. 

The small user-defined graphics loader 
program can either be run separately, or can 
be made a part of the main program. Lines 
90-99 can be omitted, as can lines 5000-5300 
which are only an introduction. If, when 
Saving, "Line 99" is typed after the program 
name, the program should auto-siart on 
Loading. 



3 O RfcH 



12 PCM 

14 REH v^ 

16 REM 

20 FOR / ■! TO 3 

25 READ 2 

30 rOR n ^0 TO ? 

35 REf^D a 

40 POKE USR fCHRf Z J +n , & 

45 NEXT n 

SO NEXT f 

^.^5.'^*^^'^ 14.4,66,50.60-60* ^<» , S4 , 
24 , 24 

60 DRT« 145^24^24,24.90,60,60, 
&0 ^66 

65 0<s*Tft 190, 153,90,60 ,2SS.S8», 
*^^ ,90,153 

90 REH «• 5Ut>«4rin* R t t « C H «# 

92 REH 

(First laad user Graphics) 

93 REM 

94 REM CX51 

95 REM 

96 REM 

99 GO SUB 0000 

100 ^OROCR mi PRIMT AT 11^7; "*!*n 

V xty to start". PflU&H o cus . 

LET h«0: LET M«0.- LET 3t»lC.- LET 
r=60: LET b»«0: LET b»l«0: LET ^ 
if=0: LET \Ot»~l: LET tOS«l LET 
XtOS=0! LET t»0: LET s C f »0 : LET 
I or =4; LET fuel=0; LET 9^*2=*^ J- 
ET Qunr*-!: LET gunta-1: LET orn 
dlfO. LET Ofndr«0: LET bOO»»0 

101 DIM &»C2): DIM r»C3): LET f 

$x"200" 

107 DIM T«Ca^a); LET T$(l>»'GLl 
N TO LEFT**; LET T» ffi) -"GUN TO RX 
OHT ■ 

108 LET Sf«"eOOM RHERD ' 

109 LET 9itl)»"ft*': LET 9»(a>»'& 



110 
120 
130 
ISO 
151 
132 
1S3 
160 

165 
170 
320 
225 



PLOT tOA/r*l: DRRU m.e 

PLOT tOS,r : ORRU lfij_^ 

PLOT tOS.r-1; DRRU 16,0 

PLOT 0,120: DRRU 255,0 

FOR n=l21 TO 126 

PLOT 0,n: DRRU 255,0 

NEXT n 

PRINT RT 1,0;"FUEL: 

HRZRRD6 

PRINT mT 3, O; "MILE©;" 

PR INT RT 1 , 6 ; r » 

FOR n-7 TO 9 

INK 4: PRINT AT n . 



235 



w 



ii& 



24S NEXT n 



RT n . 



(tOS+14, r -l-S* «1 THE 
CtOS4lS, r +Si -1 THE 
C 1 05 +12, r >^.» =1 THC 
=tO 

LET r- 



1010 IF tOS<=l THEN GO TO lO l« 

1011 IF POINT CtOS+13, r+2* *i T*^ 
N GO TO 3OO0 

1012 IF POINT 
N GO TO 3000 : 

1013 IF POINT 
H GO TO 300O 

1014 XF POIHT 
H GO TO 3000 , , «^ . ^ , 

1015 LeT bOO»=bOO»-l: LET tot: 
l+l7 IF tOS>eiO THEN LET tOS «1 

LET scr=S€r+l; let xtos-i 
u«t"fuet-i; LET oto&=tos 

X 020 IF INKEY » = "'* THEN LET P ^r 1 

GO TO 1045 

1030 LET t«URL INKEY» 

1032 LET p=r ^ . . ^^ . ^ 

1033 IF tOS=196 THEN LET t »0 

1034 IF t=5 THEN LET r=r+6 

1035 IF t>=93 THEN LET r ^r -^ ©O 
TO 1045 

1036 IF t=S THEN LET f=r-6 

1041 IF r<=29 THEN LET J =J ♦« . 

1042 IF t=6 THEN LET tOt=tOt-l: 
LET tOS=lOS-15: LET ru€ L = f VC I -5.' 

liSs^IF^ytoS-l THEN OUER i PLOT 
otos,P DRRU 16,0; PLOT otoi.P- 
1; DRRU 15^0; PLOT OlOS^p+1 ORR 
U 15 , O ; OUER 

1046 OUER 1: PLOT tOS,p: ORRU le 
to PLOT loS,P-l^ DRRU 16, Or PLO 

104O PLOT tOS+15,r: DRRU l&.C;^ P 
LOT 10S4-15, r +1: ORRU IS.O, PLOT 
tOS+lS,f-l: DRRU 15,0 __ ^ „, ^ 
1049 IF tOS>19S THEN OUCR 1: PLO 
T 10S+15.P: DRRU 16,0: PLOT tOf + 
15,p-a DRRU 15,0; PLOT I O 5- ^ 1 5 , P 
+1: DRRU 15,0: OUER O 
1200 INK 2- PRINT RT 1,6, f*: INK 



1210 IF xtOS«l THEN LET h = <JNT Jf 
tOl/32My2. PRINT RT 3 , 6 ; " 
PRINT RT 3,6;h ^ ^ ^^.^.t .-. 

1250 IF 9unL<l RNO <junf ;1 THEN t=* 
Q TO 1255 

1251 LET guniasunl-l: LET 9unr«9 
Unr-1: GO TO 1275 

1255 IF 9uni«0 OR gunfaO THEN GO 
TO 1300 

1256 LET rndsRND: IF rnd>-4 THEN 
GO TO 1260 

1257 GO TO ISOe 



FOR n»a9 TO 21 



(continued on next page) 
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lae© IW fnd>0.7 THEN f'^p^^ ± Lg 
T gunl*a: LET cr fid I =RND-ta045. PR 
xur fiT o.ornd t ; g»(iJ ; PftPFR "7 t^ 
O TO ISO© 

IS&S PAPCR * LE^ orndr -RND-*^0*S 
; PRIhTT RT £0 * o r nd r ; 9 1 (3> ^^^ « 
onrsS: PPPER 7 

1270 CO TO 1600 ^ . __^ 

127S IF 9unt>0 THEN LET f fi d I sPND 
»S*10: PRINT AT T nd I , O r nd I , C'' 
1277 IF 9unf>0 THEN LET rndr-RHD 
#St-13: PRINT AT f ndr ,0 r ndr . 't*' 
ia79 GO TO 150O _ 

1260 INK *: PRINT RT 3.0fridU "■" 
: PRINT RT 30 , O rrvd T ; ■■'* INK O 
13O0 IP 9uni"0 THEN FOR n = i TO * 
: PRINT RT n*9^orridl, " NEXT n 
: LET gun I •-I. INK * PRINT RT 3 

.orndi. ■■'. INK , 

1310 IF gunrsO THEN FOR n = l TO o 

PRINT «T 12+rY ,Of ndr ^ ' '* NEXT 
n LET gunf»-lr INK * rrslCjT AT 

ae^orndr ^ "B" : ink 

iSOS IF bOOa <e then if flNO>0.75 

THEN LET bOO*=10: GO TO 1520 

ISIO CO TO ISBO 

1920 LET bn 8pND«^:20e^4.0! LET ba i ss 

RND#40+16 

1530 CET di r=RND 

153S IF dif^e.S THEN PLOT bm ,S^: 
DRRU 0,b»i CO TO 1600 

154.0 PLOT bai>95 ORRU 0.-blil 

1S4S GO TO 1990 

XSoCt IF boom=0 THEN GO TO 1570 

iSoS GO TO 1990 

l^70 IF dir>0.S THEN PLOT bf* ^ 2S ; 
ORRU 0,b»l OUER 1 PLOT bft^ , 2S • 
DRRU 0,blil OUER 0; GO TO 1^00 

1560 PLOT bm^95: DRRU , - bJ* t ; OV 

ER 1 PLOT b»,9S: DRRU 0,-bliilr O 
VCR 

1600 FLR3H 0: PRINT RT ^.10.," 

PRINT RT :», lA, " 

1610 IF 3i.«nl>B0 THEN FLRSH X PR 

INT RT 2, 16; t«Cl} 

1620 IF 9Unr>B0 THEN FLRSH 1 PR 



INT RT 2, 15, t fia^ 

1630 IF bC*Oll>0 THEN FLRSH l" PRX 

NT RT 3, 16; S» ^ _, 

1700 IF r<37 OR r >S3 THEN GO TO 

1720 

1710 GO TO 1990 

1720 LET u«RNO: IF u > . 5 RND W<0 

. 7 THEN GO TO *500 

1990 FLRSH 0: INK 0r L^T t ^0 * LE 

T tOS*'tOS-*>15 

1992 IF URL f»<l THEN GO TO 3500 

1993 IF h>=10 THEN GO TO 4000 
199S IF xtO£=l THEN LET tu€l»(UR 
L f%y4-i\,*%l. LET f«=STR$ rue I: LE 
T >ttOSs0: LET fueiaO 

1999 GO TO 1010 
:>0O0 BEEP .s^ia 
3O0S LET V-U^-l 
3007 PRINT AT 2,14;" 

U010 FLRSH 1: PRINT RT 2^16. " C 

RR^H* » 

3020 IF V<S THEN PRINT RT 3,1**" 

FUEL LOST '■ : LET fuel = -20 
3030 IF v=5 THEN PRINT RT 3,1^," 

SUB 5UNK' ■': GO TO 3530 _ 

3035 FOR F-1 TO 200: NEXT F 

3036 FLRSH 

':^0^7 PRINT RT 2,14," 
PRINT RT 3, 14, " 

:>O40 PRINT RT 21,0; "LIUC* LEFT*** 

, S-V; GO TO 101S 

3500 BEEP .5>12 

3S10 PRINT RT 2,14;** 

" : PRINT RT 3,14; ** 



3520 FLRSH 1 : PR 
FUEL" ; : FLRSH 
LRSM 1 
3530 PRINT RT 9, 

FLRSH 
3535 FOR N=24 TO 
Ltl^ .01^N: NEXT 
NEXT n; CL5 
3540 FOR Fal TO 
4000 FOR n=l TO 
: NEXT n 

4010 INK 4; PRPE 
TNT RT 9,6; "MISS 



INT RT 
PRINT 

8, 



2,ia; "NO 



GRHE 



F 
OUER 



12 STEP -0.5; B 
N. FOR n«l TO 30 

GO TO 1O0 

300 NEXT F 

24 BEEP . 005 r n 

R 1: FLRSH 1 PR 

ION RCCOHPLISHEO 



4O20 SEEP 5,24 

403© FLRSH 0: PRPER 7 



INK : PR 



INT RT 11,4;" YOU RRE PROMOTE 
O- TO RNOTHER MI5SX 

ON! •■ 

4035 FOR N»l TO 200 NEXT N" 

4040 RUN 

4500 BEEP 0,5,24 

4S10 PRINT RT 2>14;'* 

;■ PRINT RT 3 , 14; ■* 

4S^0 FLR&M 1: PRINT RT 2 , 16, "RUN 

H^^ROUND- 
4530 PRINT RT 3,16;" LOSE FUEL 

4535 LET fU€l»fuet-20 

4536 FOR r\ml TO 200: NEXT ri 

4537 FLRSH O* PRINT RT 2,14," 

•; PRINT RT 3,14.^" 

4540 GO TO 1990 

5000 BORDER 1 : CLS 

5010 LET d»a*' SELL IN SOFTMRRE 

PRESENTS: " 

5020 FOR r-29 TO 1 STEP -1 

5030 LET e«BD$tf TO 29> 

5040 INK 3: PRINT RT 10. 0.*-* 

5045 FOR 9*^1 TO 10. NEXt 9 

5050 NEXT I' 

5060 FOR f=10 TO 2 STEP -1 

5fl65 PRINT RT f,0,Cf 

S070 PRINT RT r*1.0.»" 

5075 PRU5E 10 NEXT i 

S0S0 LET d»s' SUBHRRINE RTTA 

CK 

5085 FOR f«l TO 29 

S090 LET eS>dtCl TO f> 

5 100 INK 2: PRINT RT 10,32-f,ir* 

5110 NEXT f 

SMi0 FOR n=l3 TO 21 

5125 PRPER 5: PRINT RT n,0,"^ 

5130 NEXT n 

5140 INK 7 

5150 PLOT 30,20: DRRU 176,0 DRR 

U 2|2: DRRU 0,11: DRRU -60,5 DR 

RU -30,0: DRRU 0,15: DRRU *1,1. 

DRRU ^3,0: DRRU -1^-1 DRRU 0.-1 

5 DRRU -25,0 DRRU -60,-5 OfeRU 

ai,-ll: DRRU 2,-2: PLOT 115,54 
DRRU 0.5: DRRU 1,0 
5160 PRPER 7 INK 
Si 70 FOR n«l TO 400: NEXT n 
5300 GO TO 100 



Sorcerer's castle 



Stuart S/y, 

WalsaH, 

West Midlands. 



i/ 



This program is a fairly simple but 
impressive demonstration of some of the 
sound and graphics capabilities of the BBC 
Micro. 
The program draws a castle on a hill which, 



by use of the VDU19 command, is made to. 
appear instantly. There is first a thunderstorm 
which illuminates the castle with lightning. At 
midnighi the old clock chimes out the hours 
disturbing a bat which flies out of one of the 
towers. 

Finally ProcEnd gives a dramatic sonic and 
graphic finale to the program but if you have 
enough memory you could extend the 
program. 

Lines 40-110 draw out the castle but by 
setting all the colours to blue in line 30 this 



cannot be seen. Line 120 sets the normal 
colours and the castle appears as if by magic. 

The VDUI9 command is used again for the 
effects during the lightning. Line 160 uses 
sound channel to give the thunder. Line 170 
sounds the clock's chimes using the envelope 
defined in line 10. 

Lines 180-290 give the logic for the bat's 
flight. Lines 300-360 arc subroutines for the 
bat, the flashing light and the lightning. Both 
programs were written on a BBC iModel A but 
should run easilv on a Model B. 



10ENVELOPE4..4..0.0..0.0 
.0.0. 126. -5. -3. -1.126. 11 


20MODE5 = L=0 = A=409 = B=6 
40=BAT=1 

30VDU19..0.4.0.0.0.19. 
3.4.0>0..0.19.2.4>0.0.0.1 
9..1 .4>9.0..0 = 6COL0.3 

40MOVE 1 00 .. = DRA W 1 1 50 . 
= PLOTS5>330..400^PLOT85. 
900 . 400 : MOVE 1000 .200 : DRA 
W 1 040 .. 240 = PL0T85 , 1 080 .. 80 

50I1OVE 1 0b . 30 D RAW200 

.280 = PL0T85 .. 220 .200 = 6C0L 

0.3 = M0VE379 . 590 ■■ DRAW330 . 

400 = PL0TS5 .510 . 590 = PLOTS 

5.600.400 

60MOVES70 .590 = DRAW300 
.400 •■ PL0TS5 .730 .590 = PLOT 
85 , 600 .400 •■ DRAW720 .560 = P 
L0TS5 .520 .560 = MOVE 390 .59 



70DRAl'M90 .590 = PL0T85 . 
440 .760 = C:'RAW440 .880 •■ MOVE 
750 .530 •• DRAW850 .590 ■■ PLOT 
85 . 800 . 760 ■ ORAW300 . 800 



80MOVE680 .560 ■■ DRAW580 
. 560 = PL0TS5 . 620 .820 = DRAW 
620 .370 ■■ 6COL0 .2 = MOVE420 . 
440 

90DRAI-J420 .500 = PL0TS5 . 
460 .440 = PLOT 85 .460 .500 = N 
OVE7S0 .440 ■■ DRAW7S0 .500 - P 
L0T35 . 320 . 440 ■■ PL0T85 . 320 
.500 ■■ MOVE790 .620 ^ DRAW790 
. 660 = PL0TS5.. 3 10. 620 

1 00PLOT85 .. 3 1 . 660 = MOVE 
430 .620 = DRAW430 ,em ■■ PLOT 
35 . 450 . 620 ■■ PL0T35 . 450 . €6 

■■ MOVE620 .700 ■• DRAW620 .73 
: PLOT 35 .630 . 700 •• PL0T85 . 
630.730 

1 10MOVE620 . 460 ^ DRAW620 
.360 = MOVE620 .460 •■ DR AW660 
. 420 = DRAW660 . 36© ^ MOVE620 
.460 = DRAl'J580 .420 = DRAW5S0 
.360 ■■ DRAW660 .360 

1 20 V DU 19.1.3.0.0 . .19. 
3 .0 .0.0 -0 . 19 .2 .3 .0 .0 .0 = T 

1 ME=0 ■■ REPEAT UNT I LT I ME >20 



130FOR K=0TO2 

140FOR M=l T04 

1 50GCOL0 . 1 ■■ PROCL I GHTNI 



NG = VDU 1 9 . 3 .7.0 . .0.19.2. 
.0 .0 . ■ GCOL0 .0 ■■ PROCLIGH 
TN I NG = VDU 19.3 . 0.0.0.0.19 
.2.3.0 .0.0= NEXT M 

1 60SniJND0 .-15.6 . 30 = FOR 
S=-15 TO 0= SOUND 0.S.6. 
2=NEXTS.K 

170PRINTTAB<4.2> .: "MIDN 
IGHT! ! !"-bi::OL0.1= VDU 19.1 
,14.0.0.0 = PROCN I NDOW = FOR 
L^l TO 12 = bOUNC'2. 4.5.20 
= TinE=0 = REPEATUNTI LTIME> 
200= NEXT L 

1 S0Gi::OL0 . 3 = SOUND 1.-10. 
RND(:5>+245.5 = IF BAT=0 GO 
SUB300 

190FORT=0TO300 = NEXT 



200GCOL0..0 

2106COL0>3 

220A=ft-24 ■ 

-23 THEN PRO 

230 IF BAT= 

240FORT=^0T 

250GCOL0.0 

260Gi::OL0.3 

=DRAW390.590 

590=GCOL0.2 



GOSUB300 

B=B-10=IF A- 

C€nd 

1 GOSIJB310 

0300 = NEXT 

:SOSUB310 

=MOVE420.630 

=PLOT85.420. 

PROCWINDOW 
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270GCOL0..3 

2S0A-A-24 ■■ B=B-10 = IF A= 
-23 THEN PROCend 

230GOTO180 

300MOVE A..B:DRAW<A+15) 
.B^BAT=1 RETURN 

310MQVEA .. '::B+12> • DRAW < A 
+?> .B: DRAW'::A+15> .(B+12) = 
BAT=0= RETURN 

320DEFPROC WINDOW •• M0VE4 



30 . 620 = DRAW430 ..660 ■ PLOTS 
5 , 450 . 620 ■■ PL0T85 .450 .. 66^ 
=ENDPRQC 

330DEFPROCend = VDU19 ..0. 
19.0.0.0 = FORS^'= 1 T0255 = SO 
UND 1.-15.. S-: .. 2 : S0UND2 .. - 15 
.SV;+100 .3 = S0UND3 ..-15 ..255 
-S>: A- NEXT = STOP = ENDPROC 
340DEFPROCLIGHTNING 
350MOVE1200 . 1000 = DRAWl 



020 /300 : DRAW860 ..730 MOVE 
900 .750 = DRAW 960 .360 ■ DRAW 
920 .570 = MOVE 930 .800 ■■ DRAW 
890 .530 

360MOVE 1080 .330 ■■ DRAW 19 
50 .760 ■■ DRAW 1 080 ..630 ■ MOS€ 
1060 1 800 ■■ DRAW 1000 .. 750 • DR 
AW930 . 700 : MOVE 1 000 . 870 ■■ D 
RAWS 10 ..820 = MOVES30 ..820 • D 
RAW830. 790= ENDPROC 



Bomber 

K A Mair, 

TattershatI, 

Lincolnshire. 



■Pit 



This PRCXJRAM runs on unexpanded Vic-20 in 
about 2K. AH instructions are included in the 
program, shown on the right. 



The real world 



Michael Johnson, 
London N16. 






Ever since I bought my ZX-Sl and 16K 
RAM earlier this year I have been interested 
in discovering ways of using it to help me with 
the routine calculations and figure work asso- 
ciated with my job. 

I have found that a number of routines and 
programs have proved to be very useful 
indeed: carry-outs> cash-flow projections and 
sales analyses are all much less of a chore than 
they used to be. 

This routine may be of use to those who are 
interested in real world applications for the 
ZX-81, This routine allows you to enter any 
quantity of data as part of a single string. 

The bits of data are separated by commas> 
following the convention of Data statements 
found in other Basic dialects. The machine 
uses the commas to identify the bits of data 
ready for subsequent operations. 

The input as a string seems to me to have 
two advantages: there is no need to wait for the 
cursor to reappear before inputting the next 
piece of data, and secondly> the string assign- 
ment allows direct inputting of an expression 
such as * 7 or 125 which can be applied to the 
original data. Of course this routine is only 
one building block in what can be developed 
into a customised "Intelligent Calculator" 
program. One suggestion which I would 
make is to convert the broken-up bits of string 
into a dimensioned array for later recuse, 

I should point out that this use of 
concatenated strings in the handling of 
numerical data does present certain pitfalls for 
the unwary. The routine I have mentioned is 
in fact derived from a mini-routine which can 
be used to explore and experiment with strings 
and numbers: 

10 INPUT A$ 

20 INPUT B$ 

30 PRINT A$,B$ 

40 PRINT VALIA$ + B$I 

50 RUN 

Note that 2 followed by +2 gives 4. AS = 



1 Rf:T1«BC«FER* 

iPi P0l<e3S879 3'PeFFHR(X)»;NTCRND(l>*K) + l:PRINT"n" 

\3 REMtDPftW BUILDINGS* 

?0 F0RP*«142T0»163-BD*ie2 

:?0 FnR|»F«pT0B-FN«(X)*22STEP-22 

41^ POKFPP:,JtIl:MRXT]?E,B 

TO F0RFF-P1 64108 1 W :FnRBn»38fi84Tn3e905 

6f? POKEPF, 160 • POKEPO. 6 - NGXTPG. BF 

99 RFM*P/C* 

\m ft«7690rPCi=62:SP=32 

itPt POKFP . *^C ■ POKEP SSP 

n? IF 'FK («-»*!)« ie2THEwi see 

Iff TFR»PjC:^THFN25Bei 

119 REH#CMFCI*' FOR TOMB* 

ip(^ '^pTPf: IFPi:«^'cr'<TNEN00SUBl?><?9 

\<k^ Pafl*l :FOPU«lTO100;W£X'''t4:OO'^OU? 

OQQ RPMtnpfip B(?HB* 

If^ae C»P+22-CB«46 

1910 POKFP . ^C ' POKE^- ! / SP ■ =^0«^FC ^ CB * POK^C-22/ SP 

?015 T^PFE»^(«+i>=1^2'^HEN15ee 

ij^?5* Ce0+i '.r.^r;^ ^ 

"^25 F oj:=lTni0e:NEXTU- 

tpt^ TFn^fti^dTMENIttit? 

1(?3«; poKFP-t .SP 

)9A^ RFTtiRN 

t4<59 RrM#CRf*^H* 

)^w P'^i^F^«79*4?:P0KEA.4?(?'?'<EP*22..35'P0KE^-22.3? 

1?1<* P0J<F?^P77,229 'FORL»J5'''09^TE»-1 o0V'E3'?9?P..L:^0R^^«^T03W*NE!^^^^ ^^77-0* 

1515 PAi^crJf **^9 ■ 2? PR » "^^ " S 
i5?5* PPTWT": ^kjn^MER OPMEC'/'^n'?" 
1^^0 GETBt: IFB*«"'""^"E'^I530 
\^M TFp«.'V"THE^J5 

t55^ EK? 

om^ P0KF?6P79, 1 1 ■ PPI^T"^*w»wig(ROMPER" 

2^2^ PPTVIT"THE OBJFC^ 0*^ ''WE" oR!^:TMQ^g jc; ^o ^;_eoj? o** 

2?^s* PR"MT"i.*^*^I*!S'f^ *<TRrc^ p?R .^n. -jjh *oDT)sjT'<Pi^awE "9^' FQMBI*^0 TUf 

o^A^ PRINT" i**jILi)IMOS»PRESS^ WO" optvj-^"kE'**3F9?E',E'^SES VOUR" •*^R!NT"BOi^B'=:.'' 

A^^^ p!? 'KT ■ DO 7 w*^ " E^J'^ER voijc* SK ^ LL LEVEL " - ^RI f^*^ 

?;>f.C> ppTK'T"TW THE RWGE 5''E^V^*' PR!N^'*'^C 2?(SL'TC!I?BL>*' 

7C^7n TNPl \'^^M ■ **^?^<50R$k >2?^HE*J2^^? 

09P^ '■ "'^'^ t : T FC^B " " '''^JE'^'2^90 
?400 piTKift/*: L^wn*:?* 

:?5'r* '/FTr** :rPt^fs:""^uE^2510 
9^7C^ TFIJfs"v"TuEM5 



"25", B$ = "/2" gives 12.5. AS = "23 + 2'^ 
B$ - **-5" gives 20. Care needs to be taken 
with priorities and with bracketing. For 
example, A$ = "(4'^ BS = ** + 4)/2** gives 4. 
As a point of interest, someone may care to 
ponder for a moment why AS = *'2+ Vs B$ = 
**3" results in 35 and AS == **7 + l", B$ = "4" 
resuhs in 21. 

10 REM INITIALISE DATA, M. JOHNSON 

20 SCROLL 

30 PRINT "INPUT DATA, SEPARATED BY 

COMMAS" 
40 INPUT A$ 
50 SCROLL 



PRINT A$ 

LETA$ = A$ + ";*" 

LET B = 1 

LETC = 1 

SCROLL 

PRINT "ENTER OPERATION AND 

EXPRESSION" 
120 INPUT B$ 
130 CLS 
140 PRINT AT 6,0;"DATA ";A$(TO LEN 

A$"2),, 8$ 
150 PRINT 
160 FOR N = l TOLEN A$ 

IF A$(N) <> "/' THEN GOTO 220 



60 
70 
80 

90 
100 
110 



170 

180 IF A$ (N* = 



THEN GOTO 230 
(continued on page 70f) 
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The Quest (48K-Spectrum only) 

(One of the most exciting adventure 
games currently avaiJabre). Fight vour 
way «nio the depths of the complex in 
your Quest for the Holy Grail. Discover 
Gold and Precious stones, buy weapons 
and Magic wares from a trader/ Battle 
with one of the many Monsters. Up to 
1500 locations may be searched in the 
course of a game. Full sound effects and 
save game facility, m^s^m^ Only £5.00 

Start ighter (16K-Spectrum only) 

AH action, fuK-colour, graphic machine- 
code. Space-battle with devastating 
explosfons. On screen scoring and high 
score kepi. The longer you survive the 
more difficult it becomes. - Only £5.00 




From Scot land s Capital comes quality software for the /" 

'ZX Spectrum and VIC 20 # 

Orb (48K-Spectrum ; 16K-VIC 20) Games Pack (Unexpanded VIC 20) 

^~ , Alien " Road Race ' 

Make your way through the under- The h\and • Ponioon * 
ijround labarynth in your search for ftie Only f5.00 J 

dreaded Orb. which you must destroy- ^_^ 
Encounter many Monsters, discover 
Treasure and try to remember your pn^lets 

route so that you can get out again. Full '^S^ISs^ ' 

sound effects and save game facility. Aruactive Discounts' J 
- Only £5.00 Ac^Micies ;rvailalUt? in most aieas. * 

Star Trek (16K^Spectrum; 8 K-VIC 20t >^ "^ - ^ ' 

S<)vif ihf! Gataxy from the Ktingons using < 

youf rapid-fire phasers and photon • ■ ^ 
iorf>edot>. Automatic short range scan, ' J^ 
Galaxy map and Starhases. 
Full sound effects and TO levels of ^ 
difftcultyl Only £5.00 ^- 



Excluisive 



TheOuesiCCSOO) D Orbt£6 00» 
Starr«gmer(C500) D Star Trek (£6 00) 
Games PackCCSOOJ D 

Please state inachine type= 



D 

D 



t enclose a Cheque/ PC lOf C 

Name 

Address 



AM prtcos inclifd* P&Pand VAT 
IMPACT SOFTWARE 
7D.ft6df<xd Avenue. 
_ EDINBURGH 6H13 OBW 

TEL. 031-441-4267 



■4 % 



IVHCROWS^E - UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 681812 

!___ ""TpMEV/ADDKESSy (Close to Clock Tower, Large Car Parks and Bus Statior\) 

THE "FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL 
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 



ZX8 1 NOW IN STOCK £49.95 

AND "WELCOME" THE NEW DRAGON 32 
AVAILABLE NOW £199.50 

ALSO SUPPORTING SOFTWARE AND HARDWARE 
Come and see our ever increasing range of 
Software • Hardware Books Magazines . 
Keyboards ■ Ram Packs • Graphic Roms • VO Pons • 
eic. 

Reliable Cassette Player - tested for loading/saving 
on 2X81 , SPECTRUM. DRAGON, BBC ONLY £18.50 
SOFTWARE & BOOKS FOR BBC and VIC 20 
IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEN MICROWARE STOCK IT! 

STOCKISTS or DEAN ELECTRONICS and 
D.K. TRONICS SUPERB KEYBOARDS FOR ZX81 
AND (SPECTRUM - D K. TRONICS) 



IVIICROV^ARE SOFTV^ARE 

ALIEN COMMAND (16k) Testing Invaders style 
game making full use of Spectrum sound, colour 
and graphics £5.50 SPECTRUM 

BACKGAMMON (16k) Play against your computer 
in this version of the popular board game 

£5.00 SPECTRUM 

BOTH GAMES AVAILABLE FROM SHOP OR MAIL 
ORDER 



SOFTWARE W^RITERS! 

GOOD SPECTRUM or DRAGON SOFTWARE 
WANTED - EXCELLENT ROYALTIES 



We apologise for delay in sending out catalogues - 
we are currently re-printing due to much new 
stock. 



TRADE ENQUIRIES WELCOME 



stock. 
OPEN 9.30 - 12 noon 12.30 - 5.30 pm SAE BRINGS CATALOG 



- 5.30 pm SAE BRINGS CATAL0Gl2E--»^ ^^ 
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(continued from page 99) 

190 LETC = N 

200 PRINT VAL |A$(B TO C-l) + B$) 

210 LETB = C + 1 



soFrym^ms. 



220 NEXTN 
230 GOTO 80 

To conserve memory, delete lines 20,50, 
and 100, and change line 140 to Print BS. 



The input for A$ needs to read for example 
"20,456,783,12.5,3". The input for B$ needs 
to be something like "*5" or " + 200" or 
"/100*25". 



Gripe cure 

Julian Vincent, 

Reading, 

Berkshire. 



s^p^wmzi 



I HAVE JUST solved a problem which has been 
plaguing me on my Spectrum* It occurred 
after editing lines which ended in the inverted 
video mode. Occasionally I would edit such a 
line only to find that the Spectrum belched as 
if it were full and refused to list any more of 
the program. Also the cursor was very 
sluggish. 

The answer seems to be due to the way Inv 
Video and True Video act. Inv Video puts 20> 
1 into two memory locations in the line, 
although of course there is nothing on the 
screen to show this. If you press either key 
several times you fill up thai program line two 
locations at a time. 

If you happen to end an inverse video line 
with two presses of the True Video control, 
that is, 20,0,20,0 in RAM and make a hash of 
editing it later, you can end up with 20,0,0, at 
the end of the line, which the Spectrum does 
not like. 

It is easily corrected but caused me some 
problems until I sorted it out. 



1 REM 

^^^f *-^"'" ^=P^EK S3635+aSS#PEEK a 
%--o3o 



\ 



After POKE 23767,20 
POKE 23768,0 



,i '^ 


" a37CS 







23755 









337^6 


1 23756 


1 






S3-767 


Xa 23757 


i:? 






a37S© 


23758 









23759 


234 23753 


234 






33760 


20 23760 


20 






53761 


23 761 





This is 


a37^a 


^® S2Z^S 


20 


^3733 


237to3 





all line 1. 


£3764 


30 23764 


20 






a37©6 


23765 









e37»e 


20 1 




r2376e 


20 






33767 
23768 
a376Q 




20 




Swap last two to give 


23767 
23763 
23769 


2© " 







^ 






23770 


13^ "^23770 


13 




2377X 


23771 







2377a 


2 23772 


2 




23773 


39 23773 


3S» 




23774^ 


23774 







23775 


241 23775 


241 






23776 


Q7 




23776 


97 



■ This jams 
the computer. 



If you POKE 23767,0, everything works. You must have 20,0,0. 



The hawk 

Roy Pincott, 
Mansfield. 




Fly after the aliens, shoot them down and 
score 50 points. Try and beat the top score. 
Move left or right at the same time as you 
move up or down and fire. 



Do not crash into the aliens or into the 
stratosphere. You have to land to be able to 
reload your laser guns. All the controls are 
explained in the program itself. 



2IF 0>610;0-0 
3 IF OOO S, 10 
30-0 

loe* 1000 

13DIM AA<10> ,Q<7> 

20C-0J D-Oi E«l i T-05P*48 

25M*lI0!iL*100;S«CB000 

30G. 100 

48 »Q-£2A2A221C;Q !4«£1 02232; R. 

49 ! 0«£0808 1808i J 4»£1C0808; R- 

50?0-£IC:02221C;0'4«£3E2020iR. 

51 !Q=£0C02221C;GJ4=£1C2202;R- 

52!0-£3E140C04;Q!4-£040404;R. 

53 ! Q-C023C203E; Q ! 4«£1C2202; R. 

54 » Q»£3C2O20 IC; Q » 4-£lC2222; R. 

55 ! Q*£0B04023E; O ? 4-£202010| R- 

S6!Q-£lC22221C;Q!4«£lC2222jR. 

57 ! Q-£ 1E22221C; Q ! 4-£lC0202; R. 
100CLEAR4 
1 10A-C8D0F;?A>*£DF 

120F.U«=£81E0 TO £8IFF; -^U-CFFjN-U 
140F-X«1TQ10 
1 50R-A. R. /.£ 15FF-^£B200 
160AA*X)-R 

I65IF ?AAfX>-£l8sX»X-l; IF X<1|X-1 
170?AACX)=£1B 
180N.X 

300r.e»lT05s?£8000-?£BOOO «(£FO -^B 
310B^£7F-?£B0<»1 S(B;N. B 
400iF 7£80*0;L«L-12; IF L<OfL-0 
410G0S-O 
420F*Z»1T010 
50O1F L<l;e.520 
510IF 7£80-0;F,W«lT06j?£B002-'>£B002i4|N.W;G0S,« 

520IF ?£ei«0 GOS-d 

S301F ?£B2-0 GOS.c 

540IF ^£83-0 E-1 j ?A*£DF| GOS- r 

550 IF '?£e4-0 E-2;7A-£FB;G0S,r 

630N-A.R.7-10*! 

632IF E-UG.640 

634 IF G»2«G-64S 

636G.6S0 

640IF ?AA im -CI 8; ?AA (N) -fOOi AA <N) »AA (N> -^£1 ; GOS, i % ?AA (N) -£18 

642G.A50 ^ ^ 

645IF ?AA(N)-£l8;?AA<N)=£00|AA<N>-AA<N)-£l|G0S,i5?AA<N>-£18 

650N. 7 
660M=ri-l;G0S.p 



BY ray pincott*"' 

* t 

F FIRE'' 



670 IF M-0|G-2000 

999G-300 
lOOOCLEARO 
1010P.S12* 

102OF." the hawk'*"'" 

1100P-"C FLY LEFT B FLY RIGHT' 
lilOR,"E CLIMB D DESCEND'"' 

1120P." LAND TO RELOAD"'^ 
U30IF 0>-l;IF 0<610;P- "TOP SCORE "O* " 
1200LINK CFFE3 
1999G.15 

200OCLeAR0; P, ♦12' " ^^ 
202OIF M>0:0«M 
2030P,"T0P SCORE "O " 
2050P. "SCORE ■•«' ■ ■ ■ ' ' 
2199E- 

7100bX-A.R,7,£FF 
712O':^A-£0O; A=A+£20i ?A»«X 
7130IF A>-£97FF;G-2O0O 
7l40G.b 

7200CIF ?A-£DF;?A»£00;A-A+£20 
7205 IF ?A-£FB;?A-£00|A-A+£20 
7207IF A>£97FF;A-A-£20;L-L+10;G0S,k 
7208IF L>600;L-600 
7210G0S,80OO 
7213R, 

73O0d IF ?A-£DF| ?A-£00; A-A-£20 
730SIF ?A-£FBi 7A«£00; A»A-£20 
7307IF A<£8200»A«A+£20;G-b 
73l0GOS-e0O0 
7315R. 

7400eIF E-2 ; B-A: F. X- 1 TQ6; B-B+£l ; GOS, * ; ?B«£FF ; N. X 
74301 F E»2|B-B«6 ;F.X=1T06 s B»B*£1 : TB^fOO; N. X 
74501F E-l^B-A;F* X«I T06; B"B"£ I ; GOS- f ; ?B*£FF ; N, X 
7460 IF E«l5B-B+6 ;F,X«1T06 ; B=B-£i ; ?B"£005 N, X 
7499R. 

7500f IF ?B-£185F,W-1T0 90; ?£B0O2-7£B002S^R- r 4; N, W; M«rH^50|G0S.g 
7505 IF D»i0sG,20O0 
7510R, 

7800iIF '?AA(N)«£18!G.7802 
7801G.78O5 

78021F ?A*£DF:AA(N>"AA<N}-1 
7803IF TA-fFBiAAtNJ-AACNJ-^l 
7805 IF ?AA(N>-£DF:G*b 
7aiOIF ?AAm>«£F8!G-b 
7820 IF AA(N><£8200;AA<NJ«£97FF 

(continued on page f03J 
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CAMBRIDGE LEARNING 

SELF-INSTRUCTION COURSES 



• NEW!* 

DIGITAL 

COMPUTER 

DESIGN 

£8.50 

Our latest, up-to-date 
course on the design 
of digital computers, 
both from their indiv- 
idual logic elements 
and from integrated 
circuits. 




A setf-instruction course W 
from Cambridge Leamtng^^ 



Digital Computer Design is the best way for 
you to understand how simple computers are. 
You are first shown the way in which simple 
logic circuits operate and then, through a 
series of exercises, arrive at a design for a 
working machine. 

GSC SUPERKIT £19.90 

The original Cambridge Learning Superkit, a 
practical digital electronics kit for begin- 
ners, now re-written for the popular GSC 
EXP300 breadboard. The kit comes complete 
with an instruction manual, components, and 
breadboard to teach you all the basics of 
digital electronics. 

DIGITAL COMPUTER LOGIC 
& ELECTRONICS £6.00 

The theory course to support the practical 
Superkit, this 4-volume set covers basic 
computer logic; logical circuit elements; the 
design of circuits to carry out logical 
functions: flipflops and registers. No prior 
mathematical knowledge other than arithmetic 
is assumed* 

GUARANTEE No risk to you. If you are not completely 
satisfied, your money will be refunded upon return of 
the item in good condition within 28 days of receipt. 

CAMBRIDGE LEARNING LIMITED, UNIT8I RIVERMILL SITE, 
FREEPOST, ST IVES, CAMBS, PEL? ABR. ENGLAND. 
TELEPHONE: ST IVES (0480) 674 A6. VAT No 313026022 

All prices include worldwide postage (airmail is extra ► 
please ask for prepayment invoice). Giro A/c No 2789159- 
Please allow 26 days for delivery in UK, 




.5UPERKIT(S) m £19-90 

.DIGITAL COMPUTER DESlGNtS) # £8.50 

.DIGITAL COMPUTER LOGIC AND ELECTRONICS © £6.00 



1 enclose a *chcque/PO poyable to Cambridge Learning Ltd 
for C t*dclcic where applicable) 

Please charge my: 

•Access / American Express / Barclaycard / Diners Club 
Eurocard / Visa / Mastercharge / Trustcard 

Expiry Date Credit Card No 



Signature. 



Telephone orders from card holders accepted on 0480 67446 
Overseas customers (including Eire) should send « bank draft 
in sterling drawn pn a London bank^ or quote credit card 
number. 



Kame. . . < 
Address. 



Cambridge Learning Limited. Unit 81 Rivermill Site. FREEPOST, 
St Ives, Huntingdon. Cambs, PE17 4BR. England, (Registered 
in England Ko 1328762). 



DRAGON 32 

NEW FROM 

TROJAN 

"SPACE TREK" 



Space Trek is an absorbing space wars game in real time which 
can be played in any of four levels. Special features include: — 

Onboard battle computer. 
A galaxy containing 100 quadrants. 
Impulse and warp drive speeds. 
Long range galaxy scanning. 
Shield control and status reports. 

THIS GAME rS A MUST FOR DRAGON USERS. APPROVED BY 
DRAGON DATA LIMITED. 



Send to: 



TROJAN PRODUCTS 

Dept, YC 

166 DERLWYN, DUNVANT, 

SWANSEA, WEST GLAM SA2 7PF 



Please send me "SPACE TREK" for my DRAGON 32. ! enclose ch«que/P.O. for £7.50 
wtiich includes P&P. 

MR/MRS...* 

ADDRESS , 



Planet Software 



ZX81 16K RAMPACK 



TWO EXCITING GAMES FOR CHRISTMAS 
(As reviewed by Your Computer Magazine, November Issue) 



THE AMAZING 3-D MAZE GAME. £4.99 inc. p&p. 

The year is 2030. The world is over-run by connputers. You 
are held captive at the centre of a computer-generated 
labyrinth. Your only hope of escape is to find a way 
through the bewildering complex series of passages . . . 
Exciting 3-0 full screen display gives the impression of 
ACTUAL MOVEMENT, only possible due to the extensive 
use of 280 MACHINE CODE. We believe this to be the best 
maze game on the market! 

BLASTOUT. £3.99 inc. p&p. 

A new version of the classic arcade game. Features: — 

• Z80 MACHINE CODE to give fast moving graphics. 

• 4 speeds (beginner to world champion). 

• Large format continuous score display. 
m Moving wall to add on the excitement. 

• Hi score displayed on screen. 

PLANET SOFTWARE 
10 Norton Drive, Eaton, Norwich, NR4 6JD 
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(continued from page 101} 


9070R. 
91O0gJ-64;K*»J % D»D+1 


7S301F AA<N) >£97FF;AA<N>=£B200 


9i05F-M 


7890R, 


9120G0S.q 


8000IF E«2 G-80SO 


9170ft, 


8005IF ?A=£00; ?A=£DF 


9400oJ=.92;K-J 


8010IF ^A-£18;?A»£00;G-b 


9405F»L 


8040R. 


9410IF F<100:a*-92tGOS,CH"0"j60S-tia-K'i-l|K-J 


SO-iOIF ?A«£00;7A-£FB 


9420G0S.q 


8060 IF ?A-£18;?A«£00:e-b 


9470R. 


8080R. 


9500pJ«'A4sK-J 


8100rlF T<-8jG-8l50 


9505F-M 1 


8120IF ?A-£DF;*>A-£OOjA»A-l;GOS.s;?A«£DF;T«T-l 


9510IF F<lOO|a-64|GOS.CH"0-»60S.l;J-K+l|K-J 


81SOIF T>B;G.82S0 


9520G0S*q 


8220IF ^A-£FB;^A-£00iA»A+lj60S,s;?A-£FB;T»T'»'l 


9570R, 


8250R. 


9620qSTR F .P 


8300SIF ':'A-£ie:e.b 


9&30IF F<10 GOS.CH'*0";GOS. l;J*K*l|K-a 


831 OR. 


9640G0S. <P?0>;G0S-1; J«K*1;K»J 


9000k J -92 ;K- J 


9650IF F>9 GOS. (P-'I) ;GOS.l;J-K*l|K-J 


9002 IF L<i0O;J-93;K-J 


96601F F>99 GOS, <R'^2)sG0S, l?J-K+l5K«a 


900SF-L 


9670R- 


9020C30S. q 


97001 F, V-OT07; S7a-G?V; J»J*32| N- V/| R- 



Vic synth 

Kevin Boyd, 

Dreghom, 

Ayrshire. 



mB^jt) 



For the unexpanded Vic-20> this program 
will convert your keyboard into a synthesiser. 
When the program is run it asks which voice 
you require from 1*4. 



The first three are the Vic*s normal voices, 
and number 4 is white noise. You are then 
asked for the duration of the note. This is the 
number of the step in the loop which makes 
the sound die away — so if you pick 1, the note 
will die away very quickly; if you pick 0.00 1, it 
will die away slowly. 

Now> all you do is play. The voice will 
change, if you press the button. As you play 
each note is remembered. Just press H, and 



after being asked to selea a voice, you will 
hear your composition played back with all 
pauses removed. To insert rests, press the 
space bar when entering your tune. You can 
only have a tunc of 99 notes, though this can 
be ahered by changing line 1 and 135 to 
whatever number of notes you require. 

If you wish to reset the duration of the note 
press 0, and the program will erase your tune 
and ask for voice and duration of note. 



1 a.R DFHP<1C?9) 

^ PPTMT'TT* 
K PPINT"g" 

7Z INPIIT-UHICH VOICE"; S 
'^^ TP?<:iORS>4THEN29 

^9^ PnKF?i?P78,ii5 

^^ PRTNT'TIH>IIRRT1CN OF MOTE 1-0.^1 

S<^ TWPtlTSP 

1S7 TFSP>inRSP<0,«03THtN56 

^^ RPACW:TFNc0THENAe 

7i3J Rpflt^<M> 

ftft r5FTqtrTFfi|:a""TMEMS9 
A1 TFflfft^P-THENPUN 

^f. IFftf=*'l '^CR**t»"2"ORP«"*'3*'ORft*»"4"TH£NGOSUB180:OOTOe0 

94; lF*^f»''0*THPNN»"?'9 

Q7 TFPf=s^'M*THFNNw78 

\7Jd FORTe Taie:NlEXT 

1 r52* POKF-^ » ft^M) : PRrNT^n" - R0KE3^ft79 . R^W> 

1 ?J FCR**i*l 5Ta5*STPP-SP : P0KE36<a78 , B : NEXT : POKES , ^ : P0t(e3^878/ 1 5 



1:55 X=^K+1 :P<X>«ftCN>-IFX«99THEKRUW 

14ft GOTO8PI 

1 m POKE^ ' • K«VftLC«*> : S»IC+3S873 1 RETLiRN 

7m I**^TPiftl.l3?.87. 143,65.147,02- 151. 84, 159,- 9.1.63,85.167,73.173 

7\?^ D*^To79, 70,sfl>,iS3,$4.ji87,42.t91.S2.1S5..61!!.*?9.83.29J.6ft.2P3 

^9^ DATA?^. 907. 71, 2^9. 7?. 21 2. 74, 015, 75. 217/76- 219. 58.521 

:>^ r^TPJQ . 22?*. 61 , 225> y 3, 227 . 90 . 228. 88. 229. 67, 231 . 86 ■ 232. 66. 233 

24C?i tt^TP79. 235. 77,236. 44, 237.46. 238. 47.239. ^.7.240.29.24 •? 

lf*ftft p{^TNT":>t;:f10Rv REP19V 

*^9A pqi^;r36^ '9*0 

^^\ TWPUT'^ WHICH VOICE '';R 

]02ft TPP<iApp>4THENie'0 

iftp-: pnKF3*^«7P . 1 5 

\ in-ii ropPts ! 5TOS»STFP-<;p : D0KE36878, B : MEXT : pnKE36873+R , 9 : POKE36078 , ? 5 

11^40 P0VF36**73+R,p<F> :PR!NT'^r3-- :PCKE36879.PCF> 

\9i^9^ MFX*-" 

1 i?«:t ?0PT4s J ?TO<^STRP-<>P : P0K?3687S . B '• 3EXT : P0KE36873+P. 9 ^ PeKE3^878. 15 

t 'S2 PC»*<p:^6879,« 

)060 PRIMT^yHftT NEXT " 

*.7,QvJ p=>:f^r^?:RI^T'JRK "C <EVROi=*RD?" 
if^^ cpTF^ :pPfitt*'"TUgNJ.990 
1t^ !rR*e'-l'*THEMl?00 
1110 TFFt^ •2"THEM1 
tlti (?OTOt^0 



3-D bar chart 



J Meech, 

Stockport^ 

Cheshire. 



ti 



This program is for Model B users — for 
conversion to Model A change lines.' 

10 MODE 7 
115 MODE 5 

It is a variation on a bar graph> but each 



column is viewed in perspective^ giving a 
three-dimensional appearance* 

The user types in data which the program 
draws as a pie chart> giving the data as 
fractions of 360. The percentage is also given, 
along with the corresponding colour. 



>LIST 




10 


REM **«* J MEECH **** 


20 


MODEl 


30 


PR I NT "TAB (10) "3-D BAR CHART 'PLEASE TYPE IN THE NUMBER OF" '"ENTER I ES <2 




-10) " 


40 


INPUT S:IF S<2 OR S>10 THEN 30 


50 


DIM A(S) 


60 


X=100 


70 


PRINT' "PLEASE TYPE ENTRIES FOLLOWED BY RETURN" 


80 


FOR I-l TO S 


90 


INPUT Y 


100 


A ( I y =Y 


110 


NEXT I 


120 


PRINT "THE ENTRIES WILL BE AUTOMATICALY"' "SCALED - THE MAXIMUM 8t AVERAGE D 




I SPLAYED" * (continued on page 705) 
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^J^^ 






C it TECH 



present 



is this the end of 

SPACE INVADERS 



as we l^now it?. 




€< 



KOIMG 

An Unbeiievabie 
Video Game from 
C Tech. If you 
want the latest in 
Software then this 
is for you. 

The Program begins 
with a full colour 
KONG jumping 
across the screen 
causing the stairway 

to tilt out of place, 
then your man must 
run up the ladders 
avoiding KONG'S 
barrels to rescue 
his girl. 

The final scene has 
lifts and fireballs all 
in full colour, sound 
and with M/C subroutines. 



plus 
Panic Island 



PANIC 

ISLAND 
The Standard 
Panic Program 
has been modified 
to produce 
Panic Island, 
where you must 
bury Monsters 
and hunt for 
buried Treasure... 
...before they 
hunt you. 



BJLZY 




ACCESS & VISA 
061-366-8223 



CONTROL TECH. SOFTWARE, 184 MARKET ST, HYDE, CHESHIRE. 

FOR THE 16K OR 48K 



SPECTRUM £5-< 



• II 
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SOFTWflKEmS. 



(continued from page 103) 






340 


MOVE X,Y:MOVE X+100,Y:PL0T 8S,X,0 


130 


PRINT "PRESS RETURN TO START": 


INPUT Q«iCLS 


350 


MOVE X+100,0iPL0T 85,X+100,Y 




140 


PROCSCALE 






360 


X=X+100 




150 


PRINT ""AVERAGE "(J"'MAXIMUM 


";R 


370 


ENDPROC 




160 


MOVE 100,0: DRAW 100+(S»100> 


,0 




380 


DEF PROCSCALE 




170 


FOR I«l TO S 






390 


J=0 




180 


Y«A(I) 






400 


FOR 1=1 TO S 




190 


PROCDRAW(Y> 






410 


J=J+A(I> 




200 


NEXT I 






420 


NEXT I 




210 


END 






430 


J»=J/S 




220 


DEFPROCDRAW<Y> 






440 


FOR I«2 TO 3 




230 


REM ***» DRAW TOP ««*» 






450 


IF A(I) >A(I-1)THEN R-A<I) 




240 


acoL 0, 1 






460 


NEXT I 




230 


MOVE X.YsDRAW X+100,Y 






470 


K—l 




260 


PLOT8S,X+130,Y+100 






480 


IF R<400 THEN K-2 




270 


DRAW X+30,Y+100jDRAW X,Y 






490 


IF R<200 THEN K=4 




280 


PLOT 85,X+130,Y+100 






500 


IF R<100 THEN K-9 




290 


REM **«»DRAW LINES TO BASE 


»*«« 


510 


IF R>900 THEN K-.5 




300 


ecoL 0,2 






520 


IF K=-l THEN ENDPROC 




310 


MOVE X,Y:DRAW X,0 






530 


FOR I«l TO S 




320 


MOVE X+100,Y:DRAW X+100,0 






540 


A<I)=A<I)»K:NEXTI 




330 


MOVE X+130,Y+100:DRAWX+130, 







550 


ENDPROC 





Visual recall 

A J Hynd, 
Hayling Island, 
Hampshire. 



This program allows the coniems of memory 
to be displayed and examined. I have used this 
on my BBC Model A to recover programs, 
which have become corrupted when saved or 
loaded, by examining the line nvmibers and 
line lengths in the stored Basic program. 



Errors can be calculated and then corrected by 
Poking new data into the appropriate 
addresses. 

The start addresses can be entered in either 
decimal or hexadecimal form, but all displayed 
values are in hex. Lines 20 and 30 set page 
mode and print format, and line 130 resets 
these on Escape. 

The input procedure first checks to see if the 
entry is a hex number otherwise it checks for 
valid decimal inputs. 

I found the EVal function very useful for 
converting the string Input to a hex number. 



The Shift key is used to give further pages of 
display, and the Escape key to exit. 

The program has to be entered so as not to 
overwrite the memory contents you wish to 
examine. First Load the program to be 
examined but do not Run, then enter 

PAGE = TOP +&100 
Then Load this program which can be Run 
without affecting your first program] to reset 
enter 

PAGE = &E00 
which is where Basic programs are normally 
stored for conventional purposes. 



Z REM MEMORY CONTENT 


30 


addres £=ad dr ess+ 1 


THEN cddress'^EVAL < A$ > = EN ; 


S MONITOR 


100 


NEXT 


DPROC 


10 ON ERROR GOTO 130 


110 


PRINT 


180 FOR K=l TO LEN<A$) 


20 MODE 7:VDIJ14 


120 


UNTIL FALSE 


190 IF asc<:midi:<a*..k>i 


30 1?":= &A04 


130 


VDU ! ;;:4:e::=4:A0A = END 


>><48 OR ASC<MID:f<Af ..K.l 


40 PROC input 


140 


DEFPROCinput 


>>>57 THEN K=LENCA*.^=VDU 


50 REPEAT 


150 


:+:F>=:i5.0 


7^ GOTO 160 


60 PRINT^-nddres; 


160 


CLS= INPUT "ST ART AD 


200 ne;kt 


70 FOR J = 1 TO S 


DRESS 


"A$ 


210 addre£s=VAL<a$> 


80 PR I NT , '-•?addr e-ss j 


170 


IF LEFT$<A$.l > = "§:" 


220 ENDPROC 



New quirk 

Deryck Brown, 

Kilmarnock, 

Ayrshire. 



I DO NOT mean one of the frequently 
publicised ZX-81 quirks but a brand new one. 
Believe it or not the ZX-81 accepts the 
following commands quite happily: 



10 LOAD "ANYNAME" (THEN) REM 
COMMENT 
or 10 SAVE "ANYNAME" (THEN) REM 
COMMENT 

The Then is in brackets as it can be deleted 
if wished after typing Rem or left in— it makes 
no difference. Possibly there are other state- 
ments which behave like this but I have not 
found any. 



This additional Rem not only saves bytes 
but does not, of course, have to refer to the 
Save or lx>ad instruction. This would be 
particularly useful in adventure games where 
the program may be saved from inside so that 
it restarts automatically or used when chaining 
programs. String variables can also replace the 
program name: 

10 SAVE A$ (THEN) REM COMMENT 



Bit bandit 

S P Bliol 

Middlesbrough, 

Cleveland. 



6m>z\ 



A SIMPLE "one-armed bandit", this program 
for the Acorn Atom requires 32K RAM. 
Floating point is not required. Instructions are 
included in the program. Note that, in the 
printout, £ means # . 



1 
2 
3 

5 
6 

7 
10 



REM bandit DY B,P, ELLIOT: 31.:UQ2 
GOS.iJCLEAR0JP«i30;e=0JK=0 

F%"££~ 
P«"£— 
GOS « 3 
G*v 
P«K" 



= 1000""'*$- = 100""'X)K~ == 50*""&&- = z, 
~ 50"'"$ — = ^0"'"x — = 20""'& — = 20"' 
=: 20"' '"SCORE"' 



c: A II / 



12 A=£A3JE:=£A6JC==£A9 



(continued on next page) 



L 
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soFTvmefiu. 



(continued from previous page} 






15 0=(j;E*A.R.213+i5;F ^E+A.R.X9+3 


410 gos*w;r« 




16 G^F^A . R * :i9+3 ; H« 1 ; J«£BO 02 J O-O 


4S0w IF D>F Hal4;G.45S 




3a IF D<E GOS.b 


451 IF 0>E H=9JG.4SS 




40 IF D<F COS*c 


455 r.I-=l TO<DMH)?N*rR. 




50 If 0<C COS.d 


SOOx C=C*i;iF C=£AC C^£A3 




51 ?j=?j:4 


505 R, 




52 0«D+i 


520y e=E;-i;iF e«£A2 B=£AB 




57 IF D>58 G.e 


525 k. 




60 G.30 


550z A-A^IUF A«£AC A=£A3 




200artOVE2K5;DRAW21,32;DRAH36r32;ORAW36,S;HOVE36,20 


555 R* 




210 DRAW39,20;DRAM39,30 


600e IF?£80EC-£A4 AND?£80EE«£A4 AND?£80FOs£A4 GOS.fJC.v 




220 FORI=OT06;I?£81^8«£FF;N, 


605 IF?£S0£C*£A4 AND ?£80EE»£A4 GOS.q;G*v 




230 FOftX^OT06JI?£816B=£6A;N. 


610 IF?£eOECt»£AA AND'?£80EE«£AA GOS.h;C*v 




240 FOR1«OTOA;I?£8I8B-=£0*^;N. 


615 ir7£aOEC=£A6 AND?£80EE=£A6 GOS.hJG.v 




250 FORI-OT06;i?£81Ae*£7F;N. 


620 IF?£aOEC«£A3 AND?£B0EE»£A3 GOS.hJG.v 




255 ?£80Ee-£3E;?£80Fl"£3C 


625 IF?feOEC«£A4 GOS.jSG.v 




2^0 '>£8OCC'-£02;?£8OCE«£8i;?£eODO*£8E;?£BOrC»C84;?£eOEE>«£89 


630 XF?£BOEC-£AA C;OS.k;G.v 




2A5 ?£eOFO»£94;?£01OC=^£A4;?£8lOE*£A4;'^£8nO»£A4;?£El*=O 


635 IF^£80EC-£AA nOS.K;G»v 




270 R. 


640 IF?£80EC=£A3 C;OS.K;G»v 




300bWAIT ! ''£80CC=A ; COS • r f WAIT I ?£0OEC« A I COS . i: ! WAIT ; ?£81 OC»A 


645 G.v 




302 A»A-1 


750f o«ioo;gos.i;k=k+iooo;r. 




305 IF Aa£A2 A«£AB 


8O09 a«lOJGOS.i;K5>K+100;ft, 




306 A=A-i;iF A^£A2 A=£AB 


82 Oh oasjGOS. i;k-k+5o;r. 




307 A=A-i;iF A«£A2 A»£A8 


840 J O=4;GOS.lJK-K*40rR, 




310 gos.m;r. 


850k 0»2;GaS.i;K=K+20JR» 




350c WAIT ;?£80CE=8^GOS.y; WAIT ;'>£eOEE«E:; COS. y J WAIT ;?£810E-e 


900v p,*i3,K" ";link£FFE3;k»k-io;p313;g,io 




351 B=8+l 


9501 rORI=lTO30;WAIT;N* 




353 IF e^£AC B«*£A3 


955 F.I-ITO 0;HA3:TfWAIT;HAI7JWAIT;F,L-lT025;?J«?J!4?N.L*M. 


IJR* 


355 8=8+ 1; IF B^«£AC B-CA3 


1000 i p. ♦12" initructions for bafidit"'" 




357 e=«8+i;iF B'-fAC B-£A3 


1005 P. "PRESS ANY KEY TO RUN £:ANDIT,"" 




360 cos.w;r. 


1007 P* "SCORE IS REDUCED BY 10" 




400c( wait;?£Bodo»c;gos.x;maitj?£80FO=c;cos.xjmait;?£8110»c 


1010 P." EACH GO."' ' 




402 C>C-I 


1015 P," WINNINGS ARE ADDED TO SCORE*"" 




403 IF C''£A2 C=£Ae 


102 P* "PRESS ESC. WHEN BANKRUPT!"""' 




105 C=*C-i;iF C=£A2 C-£AEi 


1025 P." press any key"' 




4 07 C=C-i;iF C^£A2 C«£A8 


1050 LI.£FFE3;R. 





Vic stick 

Andrew Tuck, 
Westc/iff on Sea, 
Essex, 



Wi^^m 



This short program allows the user lo draw 
in high resoluiion using a joystick on the 



unexpanded Commodore Vic-20 machine. 

The first line sets the screen size to 16 by 10 
and changes the Screen and Border com- 
bination 10 black. 

Lines 1 to 4 set up the screen and draw a box 
around it to show the user the limits of the 
screen. 

Line 10^ which must be entered using 



Shifted kej^ordSj converts the joystick port to 
X and Y values. 

Line 20 allows the point to move and not 
draw by pressing the fire button. Lines 50 and 
60 plot and calculate the point. 

There are approximately 2,500 points to 
plot, quite adequate for most drawings 
although not true high resolution. 



P0KE36879.8-P0KE36867.21 'P0KE36864. 17"P0KE36865.45'P0KE36866/ 144:p0KE36869.253 

1 PR I NT " :i" : F0Rfl=5 1 TO 1 6 • FORN= 1 TO 1 • P0KE7663+ 1 6#N+R . N+ 1 0*fl- U : NEKTN . fl 

2 FORAYS 120TO7679 - POKEfl/ ' NEXT ^ P0KE37154. 127 : X=64 : V=80 

3 FORfl=5120TO7679STEP160 : POKER. 255 ' POKEn+159. 255 ■ NEXT 

4 F0RFI^5121T05278 -POKER.. 128^POKER+2400. 1 : NEXT 

10 R==PEEK<37137):X=X+<<RRND16)=0)^V=V+<<flRND4)»0):V==V-(<RRND8)=0):X==X-(CPEEK^ 

52)RND128)=0> 

20 F=-(<RRND32)==0)'IFF=1THEN60 

50 Vl=V+5120+160*INT<X/8) •P0KEVl.PEEK(Vi)0R2t(7-XRND7) :GOTO10 

60 Yl=V+5120+160#INT<X/8> :P0KEVl/PEEKCVl)RNDN0T2t(7-XRND7> -GOTOIS 



List self-starters 



Gino Gracin, 

Rijeka, 

Yugoslavia. 



fjfyU: 



Programs that start automatically after 
Loading, and that are fiilly in machine code, 
like ZX Chess, can not be easily Listed. Here 
is a program which enables this. 

Before WTiting in or loading this program 
POKE 16389J27/NEW 
must be done. After inputting program name, 
the ZX-81 starts looking for the program. 

When the program is Loaded, C/170 will 
appear, and the program is ready for further 
manipulation. 



1 

4.0 
x3© 



PfssT 

LET P=32S13 

POKE fl , i7 



POKE 
POKE 
POKE 
POKE 
POKE 
PRINT 



R + 1 .. S? 

ft +4- .. £7 
fl +5 ., 3 

"PROGRfiM 



NRME?" 



INPUT N* 

IF LEN N*=l THEN GOTO Ife© 

FOR 1 = 1 TO 1_EN N$-l 
14.0 POKE 3S519-H.. CGL>E N*ll.l 
1S0 NEXT I 

IS© POKE 32519+1-EN N*^CD£'E N* 4L 
N$) -f'laa 

RRND USR R 



i— iH 



11*0 



Tape salvage 



Paul Mudditt, 

Jarrow, 

Tyne and Wear 



m^ 



In answer to many a BBC Micro owner's 
prayers I offer my own version of a tape 
salvage program. As many BBC owners will 
know the 0.1 operating system has two bugs in 
the cassette filing system. This program 
attempts to salvage a program which has had 



Block corrupted due to one of these bugs. 
According to Acorn this bug would corrupt on 
average Block of one program in 16. 

There is now a well-publicised machine- 
code fix for both of these bugs, but these have 
(continued on page 108} 
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CABEL ELECTRONICS LTD., 
MOUNT ROAD, BURNTWOOD, 
WALSALL, STAFFS WS7 OAX 



electronic Jeu 021 sos 7075 tlx: 339671 



MC 370M R.G.B. COLOUR MONITOR 

14" Colour Monitor with a full 2 year guarantee, 
moulded in a stylish cabinet to match your 
computer. 

The Advantages of Pure R.G.B. 

• 80 X 25 Charictor display 

• Crisp definition on colour graphics 

• Degaussing facilities 

• Permanent link to your computer 

• 3 X the band width of your normal TV 

CABEL ELECTRONICS LTD., are 

manufacturers of a complete range of colour and 
monochrome monitors with 10 years of experience 
within the television industry, our 2 year guarantee 
proves our faith in our products. 

REa RETAIL PRICE £289.00 inc. VAT 
& Postage 

See us at the Northern Computer Fair 

Stand V23 

Ring us for immediate delivery, most major credit 

cards accepted. 




piltUlllllllllllllllllllllilitlllllllllllllltlllllllltlHfll^^^^^^^^ 

I SPECTRUM I 
I SOFTWARE I 



i SPECTRUM TEXT MASTER (48K only) .... £5.95 

I Turn your Spectrum into a miniature word processor. Enter your 
: text using the keyboard as a typewriter (features moving cursor 
I and on screen editing). Your Spectrum then justifies the text 
■ ensuring no split words and inserting new paragraphs where 
i indicated. After justification proof read text and make any final 
; corrections, insertions or deletions, before saving fetter on tape for 
I future use. Special feature allows user to specify number of 
I characters per line when sending text to printer. 

SPECTRUM MAIL MASTERS (48K only) . . . £5.95 

Enter into memory a data bank of names and addresses. When 
loaded program asks you to load pre-saved letter (ideally written 
using SPECTRUM TEXT MASTER). Then identify names in data 
bank letter is to be sent to. Leave the rest to your Spectrum, it will 
produce for every name specified a professionat looking 
personalised letter. The program even caters for when you 
upgrade to a full size printer. 

TEXT MASTER AND MAIL MASTER 

ORDERED TOGETHER £9.95 



I S & B SOFTWARE | 

s54 Wychwood Road, Wolds View, = 
I Bingham, Notts. l 

iHllllllllllllllllllllllllilllllilllllllllllti^ 



16k ZX SPECTRUM 




MAKE MUSIC WITH 

SPECTSOUND 

A SOFTWARE PACKAGE WHICH CONVERTS 

YOUR SPECTRUM INTO A POWERFULL 

9 OCTAVE ELECTRONIC ORGAN 

INCLUDES : 

* SOFTWARE ON CASSETTE 

^ KEYBOARD OVERLAY SHOWING NEW FUNCTIONS 

* AUTO MEIVK>RY& RECALL OF NOTES PLAYED 
•X- FUU 9 OCTAVES AVAILABLE FROM KEYBOARD 

* TV DISPLAY OF NOTES PLAYED & BEEP NO 
^ RANDOM MUSIC FACILITY 

■X- FREE BEEP CHART- CONVERTS MUSICAL NOTES 

TO BEEP Nos&VlCE VERSA 
^ FULL INSTRUCTIONS 

To PDQ SOFTWARE, PARSLEY RYE, HILDERS LANE, 
EDENBRIDGE, KENT. TN8 6JU (p&pfree)> 



Please send me the Spectsound packag 

Name 

Address 



I enclose cheque/ PO for £ (inc p&p) 




YOUR COMPUTER, DECEMBER 1982 107 



(continued from page lOSf 
arrived too late for many users* 

My program wil! attempt to read in as many 
Basic lines as possible staning from any block 
number until the end of the program is 
reached. Errors in the format of the data 
coming from the tape will simply mean a 
missing line of Basic which the user will have 
to re-enter but at least you will not have to 
retype lOK of program lost because the first 
block is unreadable. 

The data bytes are de-tokenised as they are 
read from tape using the crunch subroutine in 



sonwmEnu. 



the Basic ROM convening single bytes lo 
Basic keywords so that a check can be made of 
the lines coming in. However I am de-token- 
ising all but the line number and the line 
length and consequently characters within 
quotes and Goto/Gosub statements wil! appear 
to be incorrect when in fact they are intact. 

I suggest that the machine-code fixes are 
chained in before loading this program to 
ensure when you resave your salvaged 
program you do not have to repeat this process 
unnecessarily. 

To use the program, type Run and position 



your cassette to just before the program to be 
salvaged. 

Then, the program will list lo the screen 
as it is found on tape and is stored above this 
program in memory. When the end of the 
program is reached or Escape is pressed the 
program will reset page to the start of the 
salvaged program. Typing List will display 
the salvaged program which can be saved in 
the usual way. 

If you are not satisfied with the salvaged 
program J type Break then Old <CR> and 
repeat the process. 



19 m mm ?9m":?SWnW' error at Vm 


•iERl:80T0 318 


218 


28 f8lWCH^B53a-REH THIS SUBRaUIHE PFTOKENISES BR5IC 


228 m THIS PfiRT LISTS SflSIC LIIC TO SCREEN m STORES IT IH fflBRV 


OR PSJNTS THE flSCII OF BX 




228 


38 m SELECT SHORT HESSflGES 




248 REPEflT 


48<flPT12 




258 flX=eSET#K:P«)CP{*e(fl5i) 


59 R£?i «fis(E umm mm. m. tape esrors 




268 IFffi<32 0RflM2?T)fi'PJ?INT''; nSFCflLLCRlWCH 


68*ff>T2.8 




278 IWTIL fK=4eD:PRM 


7e P3«=(T0P WV 256)#256+256:REH SRECT NEJI PflOE VflLl€ 70 LOfiD 


288 


msmim 




298 IWTILEOFSf 


88 iftdex=8IJEB «« OFFSET POINTER 




388 


58 X=OF0iW("");SE» LOS) fWyTHING mWim. 




318CL0SEIX 


m m SELECT MO TAPE HESSfiGES FfiOM NOW ON 




328 PRINT 


iiewTie 




338 in<fe>^asti!wline;PR0CPcke(ilFF);RE3! FINPL RTE IN ALL BflSlC PROGRfifiS '«U5T 


128 




' BE «FF SO I»SEJ?T THIS FaLOMING LfiST mmB> <CR> 


08 REPEfiT fK=BGET*X:lNTlL m=m:m^:m HftIT HERE l«71L l€ FIND W S^m 


348 HEW REST DEFfflT r€SS«£S 


ffnmMtfmifm. 




358*0PT 


148 ?m:?(k.¥Mym mi in m> '<.w mum^' 


TO sm ?mm storage 


369 Pfl!£=?i«:f®) SET Pflff TO Simr OF SflLVffSED PRCGRflN 


158 




378 END 


168 R£P£RT:Listfle¥l ine=index 




388 


178 LnHJ;=8!HfX:PS0CP(*e<LftfK):RE)l 1st BVTE IS HIGH PflRT CT LINE NIIKR 


396 DEF PROtMetKf) 


188 LnLZ=SGET#X:PfiOC?dceCLftLX).}l£H Sid SVTE IS 


LOH PflRT OF LIf£ JWBER 


488 Pa<»?iO!fex=8X 


138 U{=80ETIX: WAMed^rREM lEMJIH OF BflSIC LINE 


418 index=i.'«tei(tl 


288 PRINT TflB(28)j UmS/^^U,} :RE« OISPLflV LIJ€ NlffiER 


428EW)P5?0C 



Error fix 

C Cytera, 

Mangotsfield, 

Avon. 



^m 



Here is a way of removing an irritating quirk 
of the Acorn Atom. I am referring to the error 
message produced whenever a control code is 
used* The Escape key can^ of course, be 
pressed after any control code is executed, but 
this should not be necessary. 

The program works by intercepting 
OSRDCH. Routine LLO saves the previous 
address of OSRDCH in location #90 and 
#91. It then installs the address of routine 



LL2 in#20A and#20B. This means that 
LL2 is called whenever the Atom requires an 
input from the keybord, LL2 firstly calls the 
usual routine to obtain the ASCII code of the 
key pressed. If this represents a character, or 
one of the control codes representing Escape, 
Cancel and Carriage Return, an exit occurs 
with the code retained in the accumulator. 

This is necessary because other sections of 
the operating system must take action on these 
codes. If it is any other control code, the 
program loops back, executes it by calling 
OSWRCH, and waits for another key to be 
pressed. 

The error remover resides in an otherwise 
unused area of memory: from#28Dl 



io#28FF. Once assembled it is executed by 
UINK#28D 
The machine code, which should be *Saved 
with the mnemonics discarded, can be 
reloaded and executed with *Run. The Plot 
commands in graphics mode can be made to 
operate in grey instead of white simply by 
filling the screen with character* CO after a 
Clear command. 

FOR S- #8000 T0#81FF STEP 4;!S = 

#COCOCOCO;NEXTS 

Black-on-grey plotting can be achieved by 

FOR S= #8000 TO #8tFF STEP 4;!S = 

-1;NEXT S 

The usual plot-in-black commands, for 
example, Plot 15, should be used there. 



10 DIM LL4 




120 LDA eLL2S.ltFF 


20 FOR2=0TO4;LLZ=-U 




130 STA lt20A 


NEXT 




140 LDA e(LL2/256>&«FF 


30 PRINT$21 




150 STA «£0B 


40 F0RN=1 TO 2 




160 RTS 


50 P=t£8Dl 




170= LLl JSR ftFFF4 EXEC 


60 C 


UTE IT 


70 =LL0 \ I NIT. 




180=LL2 JSR LL4 GET KE 


80 LDA »20A 


Y 




90 STA »90 




190 CMP etllB ESC 


100 LDA «20B 




200 BEQ LL3 


110 STA lt91 




210 CMP i2«18 CAN 



220 BEQ LL3 
230 CMP fkUD 
240 BEQ LL3 
250 CMP ett20 
260 BCC LLl 
270=LL3 RTS 
280=LL4 JMP <«30> 
290D 

300 NEXTN 
310 PRINTf6 
320 ENDPROC 
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Music notation 



Ashley Robinson, 
Monks Risborough, 
Buckinghamshire. 



SOFTVmSFUE. 



M=m 



For THOSE who have a limited IK ZX-81 here 
is a little program which helps you to learn 



notes in music. It does not play the notes, but 
displays them on a treble stave. 

When Run it shows a treble stave with a 
random blob or note somewhere on it. You 
have to press the correct note on the key- 
board. It will then tell you whether you are 
right or wrong and if you press another key it 
will display another note. 



It works by taking a random number and 
Printing At that number on the Y co-ordinate, 
a graphic square. It fmds the answer by taking 
the code of that number, adding 34, and 
finding the CHR$, which should be a letter 
from A to G. 

For those with 16K RAM packs you 
could make it play the note and display it. 



± 
8 
9 
10 
20 
30 
4-0 

50 
60 
7© 
S0 

±00 

xi0 
120 
130 
14.0 



1_ET PI =7" 

PRif>rr 

PRINT 

FOR B=l TO 
FOR N=0 TO 
PRINT "-■•; 
NEXT N 
PRINT 
PRINT 
NEXT B 



S 
10 




PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 



R 




150 PRI^>^^ 

160 PRINT 

1V0 PRINT 

130 PRINT 

1Q0 PRINT 

S00 L.ET B = INT (RND*11> +1 

21© PRINT RT E.R; "S" 

SIS IF B>=3 then' !_ET B=B--7 

ase l_ET B=Cll-B)+54- 

230 PRINT RT iS^ 10; "YOUR GUE-SS? 



S4-0 INPUT R$ 
2S© IF CODE Ri 
15.. 10: "1 



>B THEM PRINT RT 



250 IF CODE fta=B T HEN PRINT RT 
15 • 10 « "IH^^EE^SiSIhHBI" 
270 PRUSE 4.E4. 

2S0 RUN 



Long line 

Andrew Houston, 
Manchester. 



21dZ\ 



This program will allow Acorn Atom users 
to edit lines up to 160 characters long — five 
lines on the Atom's screen. Copy, Delete, 
Repeat can be used as usual. 

When the program is Run, or whenever 
Link Q is entered — for example, after 
pressing Break — the prompt will look like 
this: 

H-> 
indicating that all is well. 
• The machine code can be assembled at any 
desired address by altering Q in the first line. 
By forgoing the cancel facility, Control-X, 
and omitting lines 150 and 160, the code will 
even fit into the free space at#2lC. 

The program works by tricking the Atom's 
input routine, located at*S<CDOF, into 
believing that there is always just one more 
space available in the input buffer. If anyone 
should want to experiment with even longer 
lines, try changing line 130. 

10 Q= #2800 

20 DIM EE(3) 

30 FOR J = TO 3; EE(J) = Q; NEXT 

40 F0RK = 1T0 2 

50 P = Q 

60 ( 

70 :EEO LDA @EE1&#FF; STA #20A 

80 LDA @EE1/256; STA #20B 

90 LDA@CH"#" 

100 JM?{#-2m) 

110 :EE1 JSR !^FE94 
120 CPY @63 ;BCC EE3 

130 CPY @161;BCS EE3 

140 CMP @127;BEQ EE3 

150 CMP @24 ;BNE EE2 

160 LDY@)6fFF;STY j^52 

170 :EE2 INC #52 
180 :EE3 RTS 
190 ] 

200 NEXTK 
210 LINK Q 
220 END 



Quick Peek 



Alan Potter, 
Glasgow. 



In many basic IK games there is a line 
similar to: 
LET A = PEEK(PEEK 6398+256'PEEK 163991 
This line tests to see if the next position in 
the display file to be Printed has anjthing in 
it, and, if so, what it is. 

(PEEK 16398 + 256" PEEK 16399) 
gives the address of the next position to be 
Printed, and this line Peeks into that address 
to see what is there. 

This is a useful line, but time-consuming 
and heavy on memory. I have written a 
machine-code routine which duplicates this 
function, and is faster while using less 
memory, which, as any IK user knows is a 
great help. This routine is: 
Decimal Hex Mnemonic 

42 2A Id hi, (NN) 

14,64 0E,40 16398 

78 4E Id c,(hll 

6,0 06,00 Id b,0 

201 C9 ret 

When this routine is called by a USR 
function, on return it will give the equivalent 
of the earlier Peek. To enter the routine, first 
of all write a Rem statement with seven 
characters. Then enter, as direct commands: 



POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 



16514,42 

16515,14 

16516,64 

16517,78 

16518,6 

16518,6 

16519,0 

16520,201 



This will cause the Rem line to change, and 
the routine will be directly addressable using 
USR 16514. For those experienced in machine 
code, the routine may be stored any\vhere 
since it contains no jumps. 



I have written a short program to demon- 
strate this routine: 

1 REM (machinecode) 

10 LETP = 9 

20 LET S = PI- PI 

30 SCROLL 

40 PRINT AT 12,P; 

50 LET U = USR 16514 

60 IF U <> AND U <> 118 THEN GOTO 
VAL "200" 

70 PRINT AT 12.P;"V" 

80 LETP-P + {INKEY$ = "P" AND 
P<25) - (INKEY$ = "Q" AND P>0) 

90 PRINT AT 21, (RND*25) + 1;'"" 
100 LETS = S + 1 
110 GOTO 30 
200 PRINT "SCORE:";S 

Strange patterns 



James Southgate, 

Colchester, 

Essex, 



m^w:^m 



This sitORT program makes good use of 
colour high-resolution graphics on the 
Spectrum. When the program is run a pattern 
is drawn on the screen. This pattern continu- 
ously changes in shape and colour. | 




X0 uer y = TMT fRNO»7®> flO?*: LET 
r. =XMT ;r<*iE>*^5C3 : LSTT ^=Ii-*T iRND^ 
3i -A 

a© FCP r=v XO n STEP' ^ 

39 PLOT r.s! &RRW 3.*lT5-£*r 

70 IKK RHI>MF^ 

60 OUER 1 

Q© HEXT r 

1O0 CO TO iC 
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2X81/ ZX 
SPECTRUM HARDWARE 




TV stand removable for access to add-orts, 

wiring, etc. Can be used separately from 

the base. 



Desktop console for the ZX81. It raises and tilts the TV to minimise 
eyestrain, holds in place the ZX81 printer, RAM packs (and other add- 
ons), power supply, tape recorder and hides most of the wiring. 
Provides storage space for cassettes. 

Optional: Two built-in illuminated power switches. Similar unit for the 
ZX Spectrum also available which holds ZX Microdrive in place. 



Qty 


Description 


item 
Pfice 


Total 




Console for ZX81 


£29.95 






Console for ZX Spectrum 


£30.95 






Power Switch for Tape Recorder 


£3.00 






Power Switch for ZX81/ZX Spectrum 


£3.00 








Sub Total 






Carriage 


£3.00 




Total Due 





Date 



YOUR NAME AND ADDRESS (In Capital Letters 
Please) 



Cheques/ P.O. Made payable to: 

COMPUTERLOCK 

2 Wychperry Road, Haywards Meath, 

West Sussex RH16 1HJ 

Telephone: (0444) 461986 

All Prices inclusive of VAT. Allow 28 days for 
delivery. 



MICROTANIC 

COMPUTER SYSTEMS LTD. 



BOOKS SOFTWARE COMPUTERS 
ZX81 BBC ATA R I 400/ 800 

Interfaces available for the following computers which will enable you to use the Sinclair 
Printer with your computer. VIC ACORN ATOM BBC MICROTAN Price £29.95 inc. VAT 

We stock a large selection of software and books. Please write or call for catalogue 
stating relevant machine. 

DRAGON 32 GOES FORTH 

The FORTH language is NOW AVAILABLE on the DRAGON 32 - Create and run your 
programs up to 10-12 times faster than BASIC. AVAILABLE ON TAPE £24.95 inc. VAT. 



MICROTAN 65 



VIC 



ACORN ATOM 



SHOWROOM: MAIL ORDER: 

16 Upland Road, 235 Friern Road, 

Duiwich, London SE22 Dulwich, London SE22 

TELEPHONE: 01-693 1137 
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COMfPfTHMW COMffiR 



A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in December. The 
name of the winner, the solution, and a competition report will 
be published in the February, 1983 issue of Your Computer. 
If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 



XMAS 
BOX 

BY ANTHONY 


> 
> 

\ 


A 


> 


V 


m 


ROBERTS 

HERE'S A seasonal ^ 
box for you from 
Your Computer, If 
you cut it out and 
paste it together, it 
will present you 
with an appropriate 
message. I 

You just have to 
find it! Each letter is 
diagonally adjacent 
to the previous one, ^ 
ignoring edges of 
the cube, but never 
going over its 
corners, and never 
re-using letters. 


S 


V 


z 


A 


H 


X 


\ 






>- 


Q 


N 


^ 






< 


d 




H 


> 


P 


m 


u 


V 




U 






\ 


/ 







A B Smfth's program to solve the Enigma Code problem. 



10 REM CODEBRERKER BV fl, 8. SMITH 10/10/82 
20 DIMR*C€:4),B*<64>,CC26>,D<26> 

30 FORI«lTO64:R*-;i> = "-":REfiOBf<I>:IFB*<I>=="0O0"THENfl*<I> = " " 
40 HEXT 

50 DATA100, 102, 112^200, 010^ 102,000,201,012,122^221^021,112,202,102,010 
60 ORTR000, I 10,010, 102,200,210,021 , 122,000,221 ,022,021 , 1 10,0D0,001 ,020 
?0 DRTfl001 , 110, 101 ,000, 122,021 ,212, 102,222, 100, 102,010,000,221 ,200,010 
80 DRTf%022, 020, 200, 222, 102, 122, 110, 000, 002, 102, 022, 022, 200, 010, 210, 000 
100 1-0 :FORX«0TO2 :FORV=0TO2 :FORZ=0TO2 :C< I >=X* 1 00+V*l 0+Z : 1 = 1 + 1 :HEXT sNEXT :NEXT 
1 1 FOR I ~ 1 T064 : FOR J= 1 T026 
120 IFVRL<B*CI > >=C< J>THEND< J>=DCJ>+i 
130 NEXT:NEXT 

140 FORI=1TO26:IFI«20THENSTOP 
150 PRINTC< I > ,OCI > :NEXT :STOP :GOTO500 

200 PRINTED" iF0RI = lT064:PRINTRICHT*CSTR*CI>, J>; : NEXT: PR I NT 
210 F0Rl=lT0e4:PRINTR*<I>;:NEXTsPRINT:RETURN 

500 GOSUB200rPRINT: INPUT "ENTER LOCRTION" ;X:PRI NT : INPUT "DESIRED LETTER ",-0* 
S10 Rt<X>==0»!F0RIslT064:IFet.<I>=5B*<X>THEHA»CI>»D* 
520 NEXT:GOTO500 
RERDY. 



Competition 
results 

Our prize for the October competition, a 
Sanyo PHC-25, attracted a disappointing 
bunch of entries. The imminent Japanese 
invasion of the home-computer market was 
clearly not enough to release peoplc*s creative 
juices. Perhaps there was some confusion 
about the product. P McKenna said that he 
would use a Sanyo PHC-25 **io shave with**. 

With due apologies for picking yet another 
punster, we have awarded the prize to 
D Blakemore, 141 Botilcacre Lane, Lough- 
borough, Leicestershire, who sounded a 
sceptical note with **take a Peek to sec if it was 
a flash in Japan". 

R Craig hoped to **get a PHD in hi-ft 
nance" and J Douglas wanted to "fulfil my 
yen for colour and sound". 

We thought it was the Chinese, and not the 
Japanese, who are supposed to be unable to 
pronounce the letter "r"; but a number of 
people like C Hewitt thought otherwise. He 




suggested using a Sanyo to "reflesh the ports 
that no other miclo can leach". 

Finally, Elizabeth Wright took a more per- 
sonal line than most with her '*bring a little 
colour into J Conway's life". 

Many people found it easy to crack the 
Enigma Code for our October puzzle. The 
deciphered message read: ** Beware gunpowder 
treason plot fifth November Parliament 
cellars". Only a few programs were submitted 
so we gave the £15 book token to the first 
entry picked from the bag, from C Davis, 31 
Avondak Road, Palmers Green, London N13 
4DX. 

Here is Anthony Roberts* own explanation 
of the puzzle: *'Each character is represented 
by three symbols, each of which may be in 
three states — missing, outline or black — so 
there are 3^ possible codes — one for the 
letters A-Z and one for space. The instructions 
say that the codes and letters are in strict 
sequence, so all that remains is to see in which 
order to take the symbols and the three states. 
A simple group of nested For statements tried 
out in turn against the code would soon reveal 
the message: there are 3! x 3! that is, 36 
possibilities, only one of which gives the 
message**. 

No-one supplied a program to print all 36 
possibilities but the program on the left from 
previous winner A Smith, could easily be 
adapted to do so. H 
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imagination . . . 




for only £199.50 



Plus £5 Post & Packing 



No other computer offers 
you all these features 
at any price . . . 

• 32K RAM MEMORY 

• PROFESSIONAL STANDARD KEYBOARD 

• 1 YEAR WARRANTY 

• 9 DISPLAY COLOURS 

• 5 DISPLAY RESOLUTIONS 

• EXCEPTIONAL GRAPHICS CONTROL 

• 5 OCTAVE SOUND GENERATOR 

• DIRECT MUSIC COMMANDS 

• REAL-TIME CLOCK/TIMER 

• MICROSOFT EXTENDED COLOUR BASIC 

• PLUG-IN CARTRIDGES AVAILABLE 

• CENTRONICS PARALLEL PRINTER PORT 

• SOCKETS FOR JOYSTICKS 

• SOCKETS FOR FULL CASSETTE CONTROL 

• EXCELLENT CASSETTE FILE HANDLING 

• COMBINED AUDIO/DATA INPUT FACILITY 

• AUDIO OUTPUT VIA TV. 

• EXPANDABLE TO 64K RAM 

• POWERFUL 6809E MICROPROCESSOR 

• FREE 160 PAGE TRAINING MANUAL 

• BRITISH MADE 

Available now from: 

ComServe 

98 TAVISTOCK STREET. BEDFORD MK40 2RX. 
TELEPHONE: BEDFORD (0234) 216749 



ZX81 SOFTWARE ZX81 
SPECIAL OFFERS 



PACK1 GAMES (Save £5.60) £12.00 

TEST-MATCH + FOOTBALL LEAGUE + STOCKMARKET 
+ VIDEO-MAP. These are serious games, using the full 
16K RAM. 

PACK 2 GRAPHICS (Save £7.85) £12.00 

VIDEO-VIEW + VIDEO-SKETCH -f- VIDEO-GRAPH 
Our high acclaimed series of graphics programs. 

PACK 3 BUSINESS (Save £3.90) £12.00 

VIDEO-AD ^ VIDEO-PLAN. 
Business software which works. 

These are all well established and successful programs. 
Each program is accompanied by a fully comprehensive 
operating manual and includes a built in demonstration. 
The reverse of each cassette carries an audio-commentary 
which supplements the operating manual. 

For fflustrated catalogue send S. A E, (9" x 6") Co^l 

Immediate delivery. flfl 

DEOMIftl 

mwgmmkmmmm. 

vi4 ST" VIULU 

^J^ JSi^"" SOFTWARE LIMITED 




As seen on BBC TV "Compuler Programme" 

* BIG EARS_* V°'v*<^^ 

SPEECH 
INPUT 

FOR ANY \p ^(^ RdcoGM-ioN 

COMPUTER 

Hugely successful Speech Recognition System. 

complete with microphone, software and full instructions. p> AQ 

BUILT TESTED & GUARANTEED ONLY 1uH%# 

PLEASE STATE COMPUTER: UKIOI. SUPERBOARD, NASC0M2, 
Vic 20. Micron. ZX80/81. PET. TRS80. MZ80K. APPLE H, BBC MICRO 



ZX80 ZX81 

MUSIC SYNTHESISER 

+ 16 LINE CONTROL PORT 



Play 3'part music, sound effects, 

drums etc. Full control of attack, decay 

and frequency. Irrput/Output lines provide 

control and monitor facility for Home Security, Robot Control. 

Model Railway, etc. etc. Works with or without 16K RAM. 

Add keyboard to make a live performance polyphonic synthesiser! 
Full instructions/software included. #%^ #% ^#% 

AMAZING VALUE AT ONLY E| 9.50 mm 
Extra 23 way connectors ai £2.60 ** ■ Jf ^ ' 

The "Composer" Music Program {16K) £7,40 £25.50 (BUILT) 



COLOUR MODULATOR 

RGB in. PAUUHF out (not for ZX\ 



KITE12 
BUILT £18 



UK101/NASCOM COLOUR GRAPHICS 

Inc. Modulator. Still the best selling system! 



KIT £45 

BUILT £60 



Please add VAT at 15% to all prices. 
Barclay/Access orders accepted by telephone 



All enquiries 
S.A.E. please 



WILLIAM 
STUART 

SYSTEMS Ltd 



Dower House, Biilericay Road, 
Herongate, Brentwood, 
EssexCMl3 3SD 
Telephone: Brentwood (0277) 810244 



ViSA 
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Do your programs load from tape first time, ever/ 
time? If not you need . . . 

(1)THE MICROCOMPUTER USER'S BOOK OF TAPE 
RECORDING by Hilderbay Ltd 

Contents: 

PART I (for everybody; the 'how to* part): 

1 How your system should work 

2 choosing a tape recorder 

3 testing and adjusting your tape recorder 

4 keeping your recorder in good 
condition 

5 the selection and care of tapes 

6 making reliable recordings 

7 loading 'difficult' tapes 

8 useful accessories, 

PART 1 1 (more for enthusiasts; the 'why' part): 

9 how a tape recorder works 

1 computer cassette interface waveforms 

1 1 stereo heads, azimuth angle error 

1 2 miscellaneous tape problems. 

Price £3.15 incl postage; C2.90 from bookshops. Or ask for it at 
your library. 

(2JTESTANDALIGNMENTCASSETTE:a precision accessory 
which enables you to set up the azimuth angle of your cassette 
recorder head accurately using only a small screwdriver! Azimuth 
error is one of the commonest causes of tape troubles. With full 
instructions. €4.90. 

(3) LOAD I N G A I O: if your recorder is basically OK, but you have 
trouble getting the playback level right with tapes from different 
sources, you need our Loading Aid! Also suitable for checking the 
quality of tapes, detecting and (sometimes) compensating 

for dropouts, etc. With full instructions and hints on tape use. 
C5-95 

(4) TAPE RECORDER aligned and tested for computer use. A 
simple, but satisfactory, machine. C22 + £2 postage 

(All products suitable for most computers) 

SPECIALTAPE OFFER! 

Book + alignment cassette + loading aid for £ 1 1 .90! 

SPECTRUM SOFTWARE (48K) 
PAYRO LL (50 employees, ail tax codes, pay levels, Nl 
contributions: Hourly, weekly, monthly; payslips, summary of 
payments; Very easy to use; Amendments to employee details 
very easy right up to the last minute; Can also compute gross pay & 
deductions from net pay). £2 5 

STOCK CONTROL(typically1500slock lines; prints list of all 
lines, or lines with given codes, or understocked lines; locate-by- 
name/add/delete stock line in under two seconds; prints values of 
stock. Program loads in one minute, data in less than three). £25 

GOLD our best-selling adventure game, now available on the 
Spectrum! £8 

All these programs are available from stock; we have interesting 
professional Spectrum software development, but we won't 
advertise it until we can supply it! 

ZX 81 S0FTWARE(16-48K) 

BE AMSCAN. Conputers bending moment and shearfofC6 diagrams for a simply 

suoponcd beam with 1 -99 pome, uniform, and uniformly tapered loads €25. 

TIME LE06ERforupto17emptoye«s, 200ciieni$.Agreaitime-saverf £15 

O PT I MAX, A powerful linear opiimisatton program. Up to 7 5 variables <,», > 

constramts. £40 

PAY ROLUSimilartoihe Spec t rym version but 3 employees. C 2 5 

STOCK CONTROL: about 400 sTock lines m16K. 2000 in 48K». £25 

CRITICAL PATH ANALYSIS, Enter & solve 500-activity network in 16K Edit 

durations & costs, & repeat, £ \ 5 

BUDGET. Keepstfackofe)(pen3e»& compares them with budget. 50 headings. 1 2 

months (I) or 1 2 categories (I I). £ 1 5 for budget I & H (together> 

F INANCI AL PACK I. Contains three programs: PwlORTG AG E. LOAN, VAT. £8 

GOLD. A tantalising adventure game! £6 

Free GO LD (ZX'81 or Spectrum} with alt orders of £22 or over postmarked 
before 1 December! 

Alt prices include VAT. Everyth»ng post free unless stated otherwise COD orders £ 2 
fixxtA. Access orders accepted by telephone. 

Hilderbay Ltd 

Professional Software 

8/10 Parkway 

Regents Park 

London NW1 7 AA 

Tel:01. 486 1059 Tlx:22870 



hot Stuff! 
DRAGON 32 




for only £199.50 



Plus £5 Post & Packing 



/ have a burning desire for the 
DRAGON 32 -P/ease send me: 

D DRAGON 32 COMPUTER - £199.50 

DRAGON PLUG-IN SOFTWARE 

D Berserk - £19.95 D Ghost Attack - £24.95 

D Meteroids - £19.95 D Cave Hunter - £19.95 

D Cosmic Invaders - £19.95 D Tube Frenzy - £19.95 
D Starship Chameleon - £19.95 

DRAGON CASSETTE SOFTWARE 

G Special selection 1 - £7. 95D Special Selection2 - £7.95 
D Quest -£7.95 D Graphic Animator - £7.95 

D Computavoice - £7.95 D Mazerace - £7.95 
D Madness & Minataur - £7.95 
D Examples from manual - £7.95 

DRAGON PERIPHERALS 

D Pair of Joysticks - £19.99 D Cassette Cable - £7.95 

(Add £5 Post & Peeking for DRAGON 32 - £! for {KX«»ori<») 



* Please debit my Barclaycard/Access account with 
I enclose Cheque/P.O. for 

'Delete as appltcsUe 



Name: ... 
Address: 



YC 



ComServe 

98 TAVISTOCK STREET. BEDFORD MK402RX. 
TELEPHONE: BEDFORD (0234) 216749 
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Shiva Publishing Limitec. 

4 Church Lane, Nantwich, Cheshire CW5 5RQ 
Telephone: (0270) 628272 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The ZX99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing nnerging of data 
files. This is achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output allowing connection with 
any such printer using the full ASCI [character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable baud rate up to 9,600 

• SPECIAL FEATURES 

There are so many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The ZX99's ROM contains 
the tape drive operating system and the conversion to ASCII 
for the RS232C output 

There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 



Now only 

£49. 95 




plus 
£2*95p4p 



• ZX99 SOFTWARE 

We now have available "Editor 99", a quality word processing 
program including mail-merge, supplied on cassette for £9.95, 
Also following soon: 

* Stock Control (October) 

* Sales Ledger (November) * Debtors Ledger 

* Business Accounts * Tax Accounting 

Dept. YC5 Data - Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 



1 



w 



dotQ-Q/zettei 

44, Shroton Street 
London NW1 

01-258 0409 




• FERGUSON CASSETTE RECORDER £28 inc. p&p 

Tested with ZX81, Acorn, BBC, Dragon etc. etc. 
Features: Din, Ear, Mic. and Remote sockets. 
Tape Counter, Tone Control, Built-m Mic, 
Autostop. Batterv/mains, Recommended by 
Acorn for use with BBC computer. 

• STAR DP8480 

RS232C (SERIAL) £285 plus £6 

Securicor delivery 

CENTRONICS (PARALLEL) £265 

plus £6 Securicor delivery 



This professional printer works with almost any 
computer with very good upper and (ower case 
typeface. 

• Bi-directional • 80 column width (10" paper} 

• Switchable — Tractor or Friction Feed 

• 80 chrs. per second 




ST 



• BBC CASSETTE LEAD 

7 pin plug to two 3*5mm plugs and one 2.5mm plug. 

Only £2 mc. P&P. 

Other leads available — please telephone* 

— a 




• 2,000 SHEETS OF 
PRINTER PAPER 
£19.50 plus £3.50 p&p. 

E690 REVOLVING CASSETTE RACK 

Single - £2.99 (holds 32 tapes or 20 in cases) 
Double - £5.99 (holds 64 tapes or 40 in cases) 
Treble - £8.99 (holds 96 tapes or 60 in cases) 
Quad - £11.99 (holds 128 tapes or 80 in cases) 

All plus £1 p&p. 



ORDER FORM 



COMPUTER CASSETTES 

High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available. 



C5 - 35p 
015- 39p 



C10-37P 
C20-41P 
C30 - 44p 



C12-38P 
C25 - 43p 




Depi yci2 Data - Assette, 44 Shroton Stref^t, 
London NW1 6UG. 01-258 0409 



Code 



Item 



No. 



Price 



P&P 



Cheques/PO made payable to Siorkrose Ltd. 
Charge my Access/Visa No 



Total 



Signed , 



Nanne 



Address 
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ZX81 & SPECTRUM KEYBOARDS 
COMPLETE WITH LUXURY 
CASE FOR ONLY 
£37.95 INC. V.A.T. 

These highly professional keyboards incorporate executive buttons 

similar to those used on top-quality computers. A repeat key 

facilitates entering of characters much faster than is possible with a 

conventional keyboard, thus making it particularly ideal for cursor 

control and erasing. Attractive black plastic moulded case. Supplied with 

12" flexible ribbon cable for connection into your computer. Not to be confused 

with toy keyboards currently on the market Other attributes as reviewed by 

Tim HartnelL ZX Computing/Interface. 

OTHER KAYDE HARDWARE/SOFTWARE 




ZX81 4K GRAPHICS BOARD 

The KA YD£ Graphrcs 8oa*d is protMibiv our besi iiccessory yei . tt f iis 
ncatlY 'mv<Se yovr 2X81 . It coft^e% complete with a pre pfogfsmmed 4K 
Graphics ROM. This vy^U give nearty 450 extra graphics 9n6 with the 
inverse makes a totfiJ ot hearty nihe hundfed. 

The f(A YDS Graphics Board has facilities for either 2K of fl AM (fo^ user 
definable graphics) 4K of ROM or our 4K Tool Kit Chips that witi t>e 
available shortly. All the graphics are compfeiety software controlled 

therefore they can be wf itten into your 

pr ogannmes. Here &r^ a lew exampies: 
A full set of spucc Invaders — 



Puckman — Bultots. Bombs — 
T«nks ~ Laser &as«s and 
Alien Ships 
NO eXTRA POWER MEEDED 

£29.95 



16K 81 SOFTWARE 

3D/3D LABYRINTH 
— A cubit maze that 
has corridors which 
may go left, right, up 
and down. £5.95 

4K Tool Kit full of utilities to aid the programmer 
in constructing and debugging E. PROM version 
for use with graphics ROM. £9.95 



RAMPACKS . . . With a difference 

Kayde Rampacks are exceptionally stable. They 
don't over-heat, lose memory, wobble or cause you 
to lose your program. They are fully compatible with 
all accessories and need no extra power, and 
therefore will run efficiently on existing Sinclair 
power supply. Simply plug them straight into the 
user port at the rear of your computer. Top quality 
massive add-on memory only: 

£29.9S for 16K ZX81 Rampack and 
£48.95 for 32K Spectrum Rampack 



16K GRAPHICS SOFTWARE 

PECKM AN — The only true ZX version of the 

popular arcade game. 

SPACE INVADERS - The best version available 

anywhere. 

CENTIPEDE - 'In all I think this is the best 

presented moving 
graphic programme 
I've yet seen'' — 
Phil Gar ratt, 
INTERFACE 

£5.95 each 



Graphic Software can only 
be used with a Graphics 
board 



FLEXIBLE RAMPACK RIBBON CONNECTOR 
only £12.95 



\/\c20 



dea^et 



VIC 20 SOFTWARE 

THE KAYDE VALLEY 
OTHELLO 

TWINKLE TWINKLE 
KAYDE PECKMAN 
APPOLO 8 
SPACE ATTACK 

PLUS MANY MORE 
Ail £7.95 EACH 




Overseas please add £2.50 p & p for all hardware and 75p for all software. All hardware comes fully built and 
tested and complete with a 14 day money back option, prices include vat. 

SEND FOR A FREE CA TALOGUE STA TING TYPE OF COMPUTER. 

KAYDE ELECTRONIC SYSTEMS LTD. 

THE CONGE, GREAT YARMOUTH, NORFOLK NR30 1PJ 
TEL: 0493 57867 TELEX: 975 247 CHATCOM G 




TO: KAYDE ELECTRONIC SYSTEMS LTD, 

DEPT.YC12 THE CONGE. GREAT YARMOUTH, 
NORFOLK NR301PJ 

PLEASE PRINT 




Q;v 


liem 


Item Pric* 
t 


Total 

e 


































Ptease 


atk*w £1 .50 P&P for dll HaTdware 50p fof all softwa 


re 





DONT FORGET YOUR CANAL WA YS ORDER ON 
THE TELEPHONE WITH YOUR CREDIT CARD. 
DBALERS WELCOME 



•I enclose a cheque/ postal order payat>'« to KAYDE Bectwufc Sy$iems U<$,, for 
£ *Pleas« charge to nriy Access/ Barclavc^fd/Trustcard accourtt no. 



* Please delete/ complete 
as applicable. 



I I I M I II I I I 



N,„.e: M.M,.,M.« I M I I I I I II II M II M I I I 

Address I 1 I I I 1 I I I II I I I I 1 I 11 

I I i I I I I 1 M 1 II I II M II I I II II I i 
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VECTIS 
SOFTWARE 



VECTIS SOFTWARE 
6 Victoria Rd, 
Sandown, 
Isie of Wight 
P036 8AP 



"HENRY GOSUB MEETS THE 
CURSOR", for the unexpanaed 



A fantastic maze game for the 3,5K VIC. Can 
you outwit the Cursor and escape or will you 
be caught? Will you kill the Cursor with your 
blast bomb or will you use it to demolish a 
wall? Can you find your way through a 
labyrinth of walls and secret passages and 
matter transmitters, or will you wander around 
until caught? 

We guarantee you won't escape the first time 
through, and there are NINE 'maze modules' 
on the tape, with others to follow. Believe it or 
not this fantastic game will only cost you 
£4.951! 
ALSO, for the 16K 



'90 



ZX Spectrum 



TAPE I: b colourtui and noisy Spectrum games: 
2X Scramble, a version of the arcade game. 
Bomb Run: Out of control over enemy lines, can you clear 
yourself a landing space without crashing? 
Maze Craze: Can you find the key to the exit without being 
caught by the guardian robot? 

Torpedoes: How many aircraft, subs and boats can you destroy 
without being hit by a mine? 

Road Racer: Are your reactions fast enough to keep you on the 
ever narrowing road without hitting any cars? 
ALL THIS FOR ONL Y €4.95 
WATCH THIS SPACE FOR FURTHER TAPES 



000 

Microcomputer 
Software 



BEEB INVADERS - Best ever version oi ihis classical game 

featuilng:- 

*Mode 1 Graphics *3lnvaclef typ^ *Motner Ship •ShteWs 'Score 

'High Score *4 Dolours •Super Sound *2 Missile types *inicnigeot 

mfesfles 

•'Optional sat up parameters: — ! 

•**8 different misstie rates 

"•2 Missilo Speeds 

•••2 User Speeds 

•••2 Base Sizes 

Very reaJtstic explosions 

Flying debris etc. 

To run 00 Mode* B £7.00 






^ m M m 



QEOORAPHIC QUIZ - 2 Super quii games enicrtainmg and 

educational! 

CAPITALS — Very high resolution map of the world, you have to 

name the Capital of a given country or Country of a given Capital. 

Then you have to point it out on the map. When you get it right 

you score points, when you get it wrong the computer points to 

the correct Eocation. 

TOWNS Similar to Capitals except applied to a high resolution 

nriap of Groat Britain. 

MODEL B Machine onty fboth programs £6.90 
GAMES PACK 1 A selection of games for the Model A Machine 
as folfows: - Bomber, Crash, Spacebattle, Minefield and Music 

Model A £6.90 
GAMES PACK 2 3 Super games lot the Model B Machine as 
fotlows: - 3D Maze Monster Computer draws random Maie you 
have to walk through a 3D view looking along the pastagti 
collecting go(d bars and depositing thorn in a safe. However thif* 
is a nasty Monster programmed to get you so beware f! 
000 GEMS - Classic arcade ganne and Rubies cube 

Model B £6.90 
DISASSEMBLER and CHARACTER BUILDER Utility programs to 
help you with your own program writing 

Model A or Modd B €5.00 
A CORNSOFT BUG BYT B PROG MM PC W£R &fsQ in stock 
Hardware: BBC, Acorn, Dragon, Vic-20. BBC Machines and 
Peripheral at normal low prices. Approved BBC Deader Vic-20 
CPUs. Acorn ATOMS and Dragons at rock bottom prices. Send 
for lists. 

RepSffS and Spares Serv/ca C&ff in for Demos. 

D.A. COMPUTERS LIMITED 

184 LONDON ROAD, LEICESTER. LE2 1IMD 

Telephone: (0533) 549407 



SPECIAL 
OFFER 



ON 



ZX-81 &SPECTRUM 
ADVENTURES 



Mines of SATURN: - "Whilc piloting a routine orbit of 
SATURN, you are caught up iu a radiatiori slornr: which forces you 
into the giartt planet's rings. Your energy drained, you make a 
forced landing on the planet surface. Luckily you crash near ^n 
abandoned mining base and you set off in search of some 
Oi- lithium crystals to refuel your stranded space- ship. Can you 

BE WARNED - THIS IS NOT EASY. 

RETURN TO EARTH: - "Having escaped from your previous 
di1em.ma, you reach Earth Station 1, hut fail to nrtakc radio contact. 
You effect a safe if harrowing manual docking with the orbital 
station. On entry you find it deserted, and the control room 
destroyed. You must explore the station and find some way to 
alert Earth of your predicament, BEWARE, many of the rooms are 
identical, there is extensive damage, and signs of Alien intruders. 
<The sequel to MINES of SATURNL 
SPECIAL XMAS OFFER 0,50. 
FOR BOTH GAMES POST AND PACKING FREE. 
(Programs run on 1$K 8- 48K machines. Offer valid till 31st. 
JANUARY 1983J. 

Send now for this fabulous offer, double saved on computer 
quality cassettes, and despatched by return of post (1st, class 
letter h you won't be disappointed. 
PLEASE SPECIFY ZX-81 or SPECTRUM VERSION 
Ptcaso m.ake cheques etc. payable to: 

SATURN DEVELOPMENTS LTD 

37 Heol Dulais, Birchgrove, 

Swansea SA7 9LT 

COM IMG SOON, &yf fjeCiting 1983 &ftt>V>gu« of Smctoir $orrw«r«. SAE pl«M« 



SPECTRUM 

NEWS FROM 



Just received your ZX SPECTRUM? No pant m looking ^rt/ 
further— we ha^t the products you need at the prices you expect 




SP48 



SP80 



32K Memory extension 64K Memory extension 

(givir>g total dt 48K. Upgracieable to SP80) igivirvcj massive 80K| 



£50 



Both the SP48 and vn^ SP80 fit inskJe the Spectrum case, are fully compatible with all 
Snctaif addons (ZX Pffnter. RS232, Microdrive etc.), ^t^ very low \r\ power consumption, 
fecjuire rx) soldering, ^t^ easy to fit and remove ^ryd cariy our fu»t guarantee. 



TfansTer your 2X81 BASIC 
^n6 machine code programs 
and data onto your 

v/)th the fabulous new SL^#Vlf L^J/%DEl 



ZX 



"'Qou^O' 



£10 




This superb piece of software er^abJcs your Spectrum to LOAD programs from 2X81 tapes 
and automatically converts them to Spectrumese' reacty for r>ormaJ Spectrum SAVEmq 

send sa e .<x ii».«u.e9ue «> ORDERS & ENQUIRIES 

fast London RoboDcs^ Finlandt^* Hcuse, 14 OafwdiCtosc. gasi Hafn. Lonclort£64BT ^^: 01-471 3308 

Prices lOcJUde VAT Pieasp tide i you tt<^jft VAT necefic LJ 

Please rush rw ItemcJescnpwxt CX*ariKy £ p 



P^P 4S 

I €TKlose cheqLjerf*0 payaoie lo East London Rotxsocs fof TOTAL t 

^4^me Mi/Mf sMss Address 



EAST LONDON ROBOTICS—THE OPTIMUM SOLUTION 
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The new Dragon 32 
So well designed, 

you'll even 
understand this ad. 



If you're already a computer expert, may 
we refer you to the box of technical specifi- 
cations displayed opposite. 

If you're not, may we refer you to the new 
Dragon 32 Family Computer. A computer so 
easy to understand, you wont understand 
why all the others seem so difficult. 

And the newDragon 32 costs under £200. 

32K RAM FOR UNDER £200?* 
When you're comparing computers, the 
first thing you need to know is the size of 
the memory. In plain English, the Dragon has 
approximately 32 thousand units of Random 
Access Memory (32K RAM for those who 
prefer to be blinded by science.) This means 
that the Dragons memory is at least twice as 
powerful as its competitors! 

Withamemoiy this powerfuUhe amount 
of information the Dragon can store is liter- 
ally vast. But the Dragon doesn't just make it 
easy to store information. It makes it easy to 
use, too. 

USER-FRIENDLY? 

You may have heard of the term user- 
friendly' Reverting to plain English once 
more, this means simply that the com- 
puter will go out of its way to under- 
stand you, rather than vice-versa. 

The Dragon 32 is so user- 
friendly, itpractically licksyour hand 



You tap (literally) its vast resources 
through a beautifully-designed keyboard 
that's as easy to use as a typewriter. 

On this keyboard, you type in a language 
which is surprisingly close to the Englishyou 
talk every day. The Dragon 32 will receive 
your order. Under- 
stand it. Send it to 
the appropriate 
section of its 
massive brain. 
And then display 
the appropriate 
information on 
your screen. All 
before you can 
say gobbledy- 
gook! 





SPECIFICATIONS 



6809h MICROPROCESSOR. Pet. Apple. Atari 400. 
BBC Micro, and VIC 20 still have the less powerful 6502. 



32 K RAM (as standard). At least twice the power of 
similarly priced machines. Expandable to 64K RAM. 



EXTENDED MICROSOFT COLOUR BASIC (asstandard). 
Featuring: ADVANCED GRAPHICS (set. line, circle, 

paint, print, draw, rotate and print using). 

ADVANCED SOUND 5 octaves. 255 tones. 

AUTOMATIC CASSETTE RECORDER CONTROL. 

FULL EDITING with INSERT and DELETE. 



9 COLOUR. 5 RESOLUTION DISPLAY. 



USE WITH ANT U.I I.F TV and/or separate R A.L. monitor. 



PROFESSIONAL QUALITY KEYBOARD. 
Typewriter feel. Guaranteed for 20 million depressions. 

PRINTER (Centronics parallel). 



JOYSTICK CONTROL PORTS. 



FIRE YOUR IMAGINATION. 

Learning how to use the Dragon 32 wont 
cause you to experience any problems. 
Learning what you can use it for will cause you 
to experience something entirely different. 

Delight. Surprise. Fascination. And 
challenge. 

Tlie Dragon offers a range of some of the 
most popular computer games in the world. 
From those celebrated space battles to mind- 
boggling adventures in seemingly unfathom- 
able dungeons and caves. 

As if by magic, a simple typed message 
will command the Dragon to create your own 
drawings. Then it will colour and paint them 
in 9 colours. 

And it's clever enough to create virtually 
any image you want - circles and arcs as well 
as straight lines. 

The Dragon will also play and compose 
music with you, with a range of 5 octaves. And 
it works with any UHF TV or PAL monitor 

LEARNING THROUGH PLAYING . 
All of this makes the Dragon the ideal 
machine to build your children's interest in the 
L world of computers as they become increas- 
ingly more vital. School- children already 
^^ enjoy using computers. 

The Dragon is the first computer 
specifically for the famOy - so by enjoy- 
ing yourselves at home, you and your 
children can soon become expert 
enough to create your own programs. 



f^ 




\^^^ PRODUCT 
FEATURE ^\ 


55 


c/^(y> 

IS 


1 




> 


X 

C 


PRICE 


£199 


£125 


£173 


£190 


£199 


£300 


STANDARD 
RAM SIZE 


32K 


16K 


8K 


5K 


16K 


16K 


STANT)ARD 
AVAILABLE 
RAM FOR HIGH 
RESOLUTION 
GRAPHICS 


26K 


9K 


N/A 


N/A 


14K 


3K 


EXTENTDED 
MICROSOFT 
BASIC AS 
STANDARD 


YES 


NO 


NO 


NO 


NO 


NO 


PROFESSIONAL- 
TYPE 
KEYBOARD 


YES 


NO 


YES 


YES 


YES 


YES 


BRILLIANTLY SIMPLE GUIDE. 



The Dragon is living proof that you don't 
have to be an expert in computerspeak to be 
an expert in computers. It comes with the 
easiest-to-understand instruction manual 
ever written for a home computer. 

Every step, every explanation, is made 
clear - even if you're a beginner. In minutes, it 
will show you how to write a simple program. 
Witliin hours, you'll be fascinated. And from 
then on, you'll continue to be astounded by 
the new world which the Dragon's power and 
versatility will open up to you. 

See the new Dragon 32 in your High 
Street. At under £200, it's not just the first 
family computer It also has all the features an 
expert could wish for 

Except perhaps the jargon. 

DRAGON 32 

The first family computer. 

I To: Jean Webstcn Dragon Data Ltd. Queensway, Swansea 
Industrial Estate, Swansea. Glamorgan SA5 4 EH. 
Tel: 0792 580651. 

Please send me further information about the Dragon 32. 
Name 

Address 



A member of the Mcttoy Group of Companies. 



YC 

ZJ 



Now available from J.P. GIBBONS A.I.B. 

(Author of TKo Best Bonking Proorams In The Worltll} 

The PBS Bank reconciliation is 

believed to be the first such program 

to be available for the Sinclair ZX81 

and ZX Spectrum 

• AUTOMATICALLY MATCHES BANK STATEMENT VTEMS WITH TRANSACTIONS 
RECORDED IN YOUR 'PERSONAL BANKING SYSTEM'. 

• LISTS ALL OUTSTANDING ITEMS SUCH AS UNCLEARED CHEQUES, FUNDS 
RECEIVED BUT NOT ADVfSEO TO YOU: BANK CHARGES - HIGHLIGHTS ALL 
DISCREPANCIES. NO MORE SCRATCHING AROUND' TO TRY AND FIND OUT 
WHY YOUR STATEMENT BALANCE IS DIFFERENT TO WHAT YOU EXPECTED, 

• FULL SEARCH FACILITY. ALLOWING ON-SCREN CORRECTION OF ANY ITEM. 

• SAVES AND LOADS DATA TO AND FROM TAPE (ZX8» VERSION, AT DOUBLE 
SPHFO). EXCHANGES DATA WITH THE MAIN PBS PROGRAM. NO NEED TO SAVE 
PROGRAMS. 

• SINGLE KEY OPERATION - USES MACHINE CODE KEYBOARD SCAN FOR 
SINGLE LETTER COMMANDS (ZX81 VERSIONK 

• EXTREMELY EASY TO USE- NO JARGON TO WADE THROUGH BEFORE YOU GET 
STARTED. DEMONSTRATION PROGRAM INCLUDED. 

• ALL ITEM LISTS, SEARCHES (WITH TOTAlSh CAN BE OUTPUT TO YOUR ZX 
PRINTER. 

• FULL INSTRUCTIONS INCLUDED. 

• UNIQUE AFTER SALE MAINTENANCE PROVIDED. 

• OPERATES IN CONJUNCTION WITH THE 'PERSONAL BANKING SYSTEM' 
(FULL INPUT & CORRECTION FACILITIES PLUS AUTOMATIC POSTING OF 
STANDING ORDERS ON DUE DATES AND FULLY DETAILED STATEMENTS). 

SO BANISH THE HEADACHES, MAKE LIFE EASIER FOR YOURSELF, SEND Ct5 FOR 

THE PERSONAL BANKING SYSTEM + PBS BANK RECONCILIATION AND 

USERS .VANUAL 

EXISTING CLIENTS NEED ONLY SEND fS FOR THE PBS BANK RECONCILIATION 

WHICH WILL OPERATE WITH THEIR PRESENT PBS. 

THE PERSONAL BANKING SYSTEM (AS REVIEWED IN POPULAR COMPUTING 

WEEKLY - TST JULY* IS AVAILABLE SEPARATELY FOR £9.9& FOR CASSETTE it 

USER MANUAL ZX81 PBS OWNERS CAN ORDER THE SPECTRUM VERISON FOR 

JUST C5. 

PLEASE SPECIFY WHETHER ZXSt tl6K» OR ZX SPECTRUM t48KI. 

Guaranteed Software available from: 

J.P. GIBBONS A.LB, 

14 Avalon Road, Orpington, Kent, 

BR6 9AX 

Your PBS is never out of date! 




ZX spectrum - ZX81 

In 1981, ACS Software published ACSEMBtER and OlS- 
ACSEM. These are now generally regarded as quite simply 
the best assembler and disassembler programs available for 
the ZXST 

^The disassembter , . is realty fantasttc. ' AM,. London 
'/ am very pleased with the assembler and l feel that you have 
a real winner in this program " R.8., Gloucester 

Your programs are first class. Looking forward to more ' 

A. J., Norway 
* . . ihe single biggest step to proficiency in machine code 
programming ' SINCLAIR USER 

Now, with the superior facilities of the 2X Spectrum. ACS 
Software have done It again Ultraviolet and Infrared are as* 
sembler and disassembler programs that will extend your 
Spectrum. Look at the facilities that Ultrav olet offers: 

Works entirely in dec<mal (no hex problems): all ZEO in- 
structions correctly assembled; supports the pseudo- 
instructions EQU.ORG (multiple ORGsaHowcd). DEFB, DEFW 
and DBFS; code can be assembled at one location and then re- 
iocaled; allows alphanumeric labels of any length: full listings 
of assembled code and mnemonics can be output to the 
printer: full error trapping with faulty instruction clearly indi- 
cated; comments can be included in the source file. 

So now there is no need to be intimidated by machrne code* 
With Ultraviolet and Infrared it's child's play! Buy them from 
the machine code speciahsts * ACS Software, 



ULTRAVIOLET - £7,50 



INFRARED • £6.75 



Th« following pfOQf #mm»o9 9»tf» »r« «v«ilibi« tot Vh% 16IC ^X^l »t £S SO ^*ch. SAC 
lot d«t*ti» Pt*LK\ tnciofit pOiAA9€ dnd p«Clti#vg fof UlC ot^tn. Ov«rs«as cl*iOtt 
gi%»am Mid appiopriAt^ poMtg« 

ACS£MBir» OlS ACS€M ACS OeeuG f^OGSTQftC TOOiltrr 
PftO0M€RGe (veri.on ?► TA>*CKlT 

PflOGM£RGE jnd TAP€ KIT woni mi*c M Sp^cirwm ovt o* v<Kif ZXftl bvt Ihfv w*iM 
9«v« ft M>m« inurvuing 0«w f jKibt^^t* 



ACS SOFTWARE 7, Lidgeit Crescent, 
ftoundhay 
Leeds LS81HN 




SOUNDwithZX-SI! 



MAKE AMAZING SOUND EFFECTS WITH 
YOURZX-81 




stt: 




4 



^ 
W 



^ 



£25.95 THEZONX-81 

*nci p&p & VAT. 

» The 20N X-Sl SOUND UNtT i$ compteiely setf-conrolned ond 
especiolty designed for use wifh the 2X^1 It Just plugs in - 
no dismantling or soldering. 

♦ No power pack tratreries, lecds or other extras. 

# Manual Votume Control on panel - annpJe volume from built-in 
toudspeoKer. 

* Standard 2X-81 - 16K Rompack or printer con be plugged into 
20N X-at Sound Unrt without affecting normoi 2X81 operation. 

# Huge range of possible sounds for games or Music. 
Helicopters, Sci-Fi, Spoce Invcders, Explosions, Gun-shots, 
Drums, Plones, Lasers. Organs, Bells, Tunes, Chords etc.. or 
whotever you devise* 

• Uses 3-channei sound chip giving programme conrral of pitch, 
volume of tones ond noise, all with envelope control. 

* Easily odded to existing games or programmes using o few 
simple BASIC lines 

FULL inslructtons with many examples of how to obtain effects ond the 
progrommes, supplied Fully Guaranteed 




Uiciagraph 



ploi kijindokij. 



An essential aid to all connputer owners with Plot, Draw^ Draw to 
a plotted co-ordinate, and medium /high resolution graphic 
capabilities, VICTAGRAPH gives you a fully adjustable window 
from plot 0,0 to plot 320, 200. 

Higher resolution is possible by simple multiplication X2, etc., or 
feduction by division. Plot 0,0 in each corner to suit your 
requirements. 

Place your drawing, tracing diagram etc., on a single sheet of 
paper and position in the VICTAGRAPH, AND you are ready to 
plot all the points quickly using the movable window AND easy to 
read scale. 

Made from high quality plastic sheets, 17" x 12" approx. 

Idea! for multi-graphic resolution computers such as Atari etc. Not 
suitable for Spectrum. 

Total price C7.00. Cheques payable to: Victa Ceramics and 
crossed. SAE for Details. UK only. 

VICTA CERAMICS 

6a BOW STREET, RUGELEY 

STAFFS WS15 2BT. 
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nemotech's Plug-in Z2S81 Keyboard 



• Plugs directly into the back 
of your ZX81 

• Keys have durable Sinclair 
legends 



• High quality typewriter keys 

• Does not inhibit other add-ons 

• Automatic hold-down repeat 



• Complete with buffered interface 

• Fast and easy data entry 

• Moveable between configurations 



demotectf 5 Plemopah Range 




MEMOPAK 64K MEMORY EXTENSION 

The 64K Memopak extends the memory of the ZX81 by 56K. and with the ZX81 gives 64K, which is neither 

switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as 

10DtMA(9000). 

Breakdown of memory areas.. .0-8K Sinclair ROM. 8-16K This area can be used to hold machine code for 

communication between programmes or peripherals. 16-64K A straight 48K for normal Basic use. 

MEMOPAK 32K and 16K MEMORY EXTENSIONS 

These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the 
32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. 

MEMOPAK HIGH RES GRAPHICS PACK 

HRG Main Features — • Fully programmable Hi-Res (192 x 248 pixels) • Video page is both memory and bit 
mapped and can be located anywhere in RAM. • Number of Video pages is limited only by RAM size (each 
takes about 6.2K RAM) • Instant inverse video on/off gives flashing characters • Video pages can be 
superimposed • Video page access is similar to Basic plot/unplot commands • Contains 2K EPROM monitor 
with full range of graphics subroutines controlled by machine code or USR function j 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE ^ 

Main Features — • Interfaces ZX8I and parallel printers of the Centronics type ♦ Enables use of a range of dot 
matrix and daisy wheel printers with ZX8I • Compatible with ZX8I Basic, prints from LLIST, LPRINT and COPY 
• Contains firmware to convert ZX8I characters to ASCII code • Gives lowercase characters from ZX8I inverse 
character set j 



Coming Soon..! 




RS232 
Interface 

Digitising | 
Tablet 



Please make 
cheques payable to 

fOemotech 

Ltd. 



Please Debit my 
Access/Barclaycard" 
account number 



SfONATUAE . 



NAME 



g) R. Sramon & G-A,C. Boyd 1982 

We regret we are as yet unable to accept orders or 
enquiries concerning the above products, but we'll let you 
know as soon as they become available. 

We want to be sure you are satisfied with your Memopak — so we offer a 1 4-day money back Guarantee on aH our products. 
Memotech Limited. 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G 
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I AOORESS. 

L 



Pl«as« mmnd m« 


Prlc« 


N0 


Total 


64K RAW £68 70+ £10.30 VAT 


£79.00 






32K RAM £43.43+ £S.52 VAT 


£4d,9^ 






16KRAM£2$.00+£3.90VAT 


£29,90 






H«G£$500+£7.80VAT 


mm 






CEVTR(>*'C$IF£34 70-£5^VAT 


£39.90 






MEMOTECH KEYBOAf^. Price £43.43+£6,52 VAT 


£49.95 






Packaging & Postage £2 00 per unrt (UK|, £3.00 (owscasl 





DATE 
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ZX Spectru m 

20 Programs £6.95 

The ZX Spectrum has brought advanced 
computing power into your home, The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 

No experience required. Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and run. 

Amazing effects. All programs are fully 
animated using hi-res graphics, colour and sound 
wherever possible. 

Entirely original. None of these programs has 
ever been published before. 

Proven Quality. The author already has 30,000 
satisfied purchasers of his book of ZX81 programs. 

Hours of entertainment 

• Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 

• Maze. Find your way out from the centre of a 
random maze. 

• Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer- 
space. 

• Biorhythms. Plot the cycles of your 
Emotional Intellectual and Physical activity. 
Some would say this is not a game at alL 

Improve your mind 

• Morse. A complete morse-code training kit. 
This program will take a complete beginner to 
RA.E. proficiency, 

• Maths. Adjustable to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 

Run your life more efficiently 

• Home Accounts. Keeping track of your 
finances with this easy-to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 

• Telephone Address Pad. Instant access to 
many pages of information. 

• Calendar. Displays a 3 month calendar past 
or future, ideal for planning or tracing past 
events. 



ORDER FORM: 

Send Cheque or P.O. with order to:- 

Dept. C. Richard Francis Altwasser, 22 Foxhoflow, Bar Hill, 

Cambridge CB3 SEP 

Please send me 

D Copies Cambridge Colour Coflection Book only £6.95 each. 

D Copies Cambridge Colour Collection Book B Cassette 

£9.90 each 

Name: : 



Address: 



7\/07 




from 
U.K. GREYE SOFTW/ARE LTD 

Tt ir Nrt I cCf'^iCOOTfnN cncTi hdoC ura tcc 
/ nc I iCi±i uu /i-f\f / 1 lui I ^luf I wni\u t luu^c 

^^ Without question the finest machine code games available 
today::. J.N. ROWLAND Product Manager for W.H. SMITH. 




.only £3.99 



GAMESTAPE 1 fof IK 

to GiimcH ind ASTEROIDS, UFO, CODE, BOMBEft, 

GUILLOTINE, KALESDESCOPE, etc 

HIOBABLY THE BEST VALUE Ik TAPE AVAILABLE. 



We've done in Ik. games wttfch soone of our competirors 
require 1^ to do{ 

GAMESTAPE2for16K 




onkftZM 

•STARRGMTER Superb machine code Space Battle. Set 

aa-ai'^si a b^ckgrourtd of rwinklirtg stars, with stunrving 

exploitfOfn r( ycxj can hit the eoemv' 

PYRAMID Can you rriove the Pyramid? Make a mistake arxJ 

It will collapset A Thinkers game. 

ARTIST The ukimate GrapNc DesignefS aid. 8 Directions, 10 

Memofies, SAVE, COPY, RUBOUT. CLS. etc. 



GAMESTAPE 3 for 16K 

^CATACOMBS A Mutti- Level Graphics Adventure.' 



onlyC4.9S 

Each 



ievel can contain up to 9 Rooms, 8 Passages, 7 McmsiefS, 
Food, Go»d, Traps. Phantoms, an Exit Uo the next level), 
^T\<i there's an infinite number of levels. 
NOTE. , . , This IS NOT one of the necessaritv limited text 
Advontures as so4d elsewhere, 

^n exce^enf oddtctfvc g^me which wilt keep ycu smt/sifd 
fofhotifsr, . . . COMPUTER ^ VIDEO GAMES. 





GAMESTAPE 4 for IflK _ 
30 MONSTER MAZE 



.only £4.96 

AH Others 



The Game to Top 
Unbelievable Graphicsl C^rt you fif>d your way through the 
Maze? The EXIT is tticre somewhere, but then so is a T.REX, 
and its aftef YOU! Atl in 3D (the T.REX will actualty run 
towards you m full perspectivel), you've never seen anything 
ke this before^ 
'3D MOf^STER MAZE is the host geme I h&ve seen for the 
ZXat*- COMPUTCR & VIDEO GAMES 
*V/ / had to choose jusi one progr&nmye (o impress on audience wfth the cspeMitfes of 
the ZXSl then J.K, 6f eye's 3D MONSTER MAZE wouio i>e the one wtthour doubt* 
.,.,2X COMPUTING. "Bnmanr. bfmanibfmmtr„.POPViARCOMPi/nNG WEEKLY 



GAMESTAPE & for If K . 



.only £4,36 



•3D DEFENDER T^^ UHimate Space Game. Super fast 

Machtrn; Code 3D vctston of the Arcade favourite. You have 

to save your home pia'^et from the moiaudirhg Alien Spacecraft. 

This is all in 3D. your viewscreen shows you the view out 

of your fighters cockpit window. The backdrop moves when 

you turn, or fly up or down (8 flight directions), just as if you 

were really ftyif*g iti But then YOU ARE! The Enemy Saucers 

wiJ] actually zoom towards you rn 3D, and shoot you if you let them! Your display 

tTKludes Score, Shield Strcr^gth, Altitude. Proxirnity, Fonward Radar and your viewscreen. 

which shows your rotatlr^g horrse planet, backdrop o< Stars, Meteors. Explosions, 

Pt3$ma Blasts, your Photon Seams, up to 4 Enemy Saucers and of course its aH in 

full 3D! 

"Another 3D wmnet\ StNCLAlR USER 







GAMESTAPE e for IK. 



.only£1J6 



^BREAKOUT Super Fast Full Screen Oi*play Game, Your 
all time favourite with an added twist. See how much Mornry 
you can win and watch the pounds convert to Dollars. AM 
in Machine Code for Fast Action with 3 Speeds, 2 Bat Sizes 
ana three angles of reboondf The best BREAKOUT around 
and at this price you can't go wrong' 

"The best of its kind" WHtCH MtCRO & SOFTWARE REVIEW 



^H flilL AK r>l| T ^^ 



GAMES MARKED ' INCL. MACHINE CODE. 
Pf ic€s include VAT and U.K. P. & P. 
(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J.K. GREYE SOFTXA/ARE LTD 

Dept)Cl6. Brendan Close, Oldland Common, Bristol BS15 6QE 

CREDIT CARD SALES: FOR INSTANT DESPATCH. BY PHONE ONLY 
TEL: 01-930-9232 (9 am • 7 pm) 



If you prefer to see before buying, our rar^e of G AMESTAPES 
are stocked by the fotlowing stores. 

BUFFER MICROSHOP 374A Streatham High Rd.. London SWISr 

GAMER 24 Gloucester Rd., Brighton; 

GEORGES — 89 Park St., SristoL Avon; 



MICROSTYLE „ 
MICROWARE _ 
SCREEN SCENE , 

W.H.SMITH » 

ZEDXTRA 



. 29 Belvedere, Lar^sdown Rd..Bath, Avon; 

. 131 MeUon Rd , Leicester; 

^ 144 St. Georges Rd., Cheltenham, GI<m; 

- Over 200 Computer Branches; 

^ 5 School Lane, Kinson, Bournemouth, Dorset: 



BADE & EXPORT ENQUIRIES WELCOME 
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South London's Largest 

Microcomputer^ ^^ 

Centre 



COMMODORE VIC-20 



'^ '-""" 



i?\k!:n 



« i| H a A « H^ 

w 9 1 ai v4 4 . 



.. b:. k. 





5K £154.95 


21 K £199.95 


inc. basic ■ inc. basic | 



Vic Cassette £44.00 Vic Disk Drive New 
Vic Printer €229.00 Low Price £299.95 



Commodore 64 

64K Colour Computer 
in stock now £345 




Dragon 32 

Now in stock 

with range of software^ 



Sinclair ZX81 

Now ^\J^\\^h\^ 

£49.95 with U^q programme 



Over 900 software programmes 
always in stock. We carry probably 
the widest range with continuous 
demonstrations. 



Top Cash Prices paid on Second 
Hand Equipment or Part Exchange 
Welcome. 



ATARI 400 

imifnfiMiiiiiiiiimuuM 



Q AIAn400 



T 



■ ® ® tt LL J2. L»^ ct, i-ii^ Lij fls ® ffl ai 
m & Oft ii) (£ cs) (1} e o a (£) 




Basic Cartridge £34.90 

Atari 800 1 6K inc. Basic £499.00 

Atari 800 48K £569.00 

Atari 4 1 Cassette £49.00 

Atari 8 1 Disk Drive £299.00 

Atari 822 Printer £ 1 99.95 

plus every Atari accessory. 



EXCLUSiVE: 

New for Atari — Percom 
Double Density Disk Drive. 
1 74K Per Diskette. 
On demonstration now! 



Now available 
EMI Submarine Commander 
EMI Jumbo-Jet Lander. 
Incredible Games for Atari. 

*from November 8 



Mail Order — send for our 
comprehensive list 



Instant Credit 
Available 
subject to status 

3 Eden Walk Precinct, 



Access/ 

Barclaycard 




VISION SIORE ■^'???j*j?r?2;"!;':*'"*^ ^"■'•^•^y- 

Tel: 01-546 8974 
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Tonight on your micro 




iVleet an invader up close! 

And play Adventure, Chess or any of 26 more 
programs, plus tips and hints, all in book OVER THE 

SPECTRUM £6.95. 




Hop your way through the night! 

This is the way to learn SPECTRUM MACHINE LANGUAGE 

FOR THE ABSOLUTE BEGINNER. Includes entire 
original FREEWAY game. Great book value at £6.95. 




IS there life after the Alien 
overun? 

You'll find out in Clifford Ramshaw's book ViC 
INNOVATIVE COMPUTiNG-undoubtedly one of the 
finest colteaions of BASIC programs. Only £6.95. 








Talk to your Spectrum! 

Why is this man smiling? You will too when you read 

Dr. Logan's book UNDERSTANDING YOUR SPECTRUM. 

The definitive guide for only £7.9 5. 



SPECTRUM 

Programs from ixoks now available on cassette. 
Over 9 programs on each cassette! 
over The spectrum Cassette i £5.95 

Over The spectrum Cassette 2 £5.95 
Over The spectrum Cassette 3 £5.95 

Programs From 

spectrum Machine Language 



£5.95 



VIC 20 



Programs from books now available on cassette. 
7 programs on each cassette! 
VIC Innovative Cassette 1 £5.95 

VIC Innovative Cassette 2 £5.95 

VIC Innovative Cassette 3 £5.95 

Prices Include v. A.T. 



unconditional Guarantee 

Alt Melbourne House cassette software A suoDlied on nigh quality cassettes 

with attractive inserts. Full instructions are providea and the casset tes are 

unconditionally guaranteed against malfunction. 



Orders tO: yci2 

Melbourne House Publishers 

1 51 Trafalgar Road, Greenwich. London SE10. 
Correspondence tO: Glebe Cottage, Station Road, Chedding- 
ton, Leighton Buzzard, BEDS LU7 7NA. 

Please send me 

(please add 8Cp for post and pack) 

Name 

Address 



.Postcode 



MELBOURNE HOUSE PUBLISHERS « 



IWII 
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^QS Produce the most 
ULTRA^MEGA-* AMAZilMO BameB in 
the entir© ktioiA#n Universe!'' 




"-'^ m^m . 





? ri?V!EGATE: 

Quicksilva's 1st level two 
game. The best space/time^^ 
"^^ adventure of S2. <x^^^"''^ 



-*High speed grapNcs conribn©^ 
\A/itH electrifying space ts 

edventxire rnakes Tl MEG ATE 
tl->e game of alt games. 

Foil XJhB ruling aliens by 
travelling back through tinne 
and blasting out their home 
planet. Fight 3D space battles 
on your journey, seeking the 
time gates that le'ad to year 
zero and the satvation of the 
human race. 

Features: 4D» High speed 
graphics, versatife scanning, 
st;atus and batt?e computers, 
(and & take-off from many 
planets, tin-ie-travel. S skill 
levels, score S. rating plus 
frm& training program. 







ORE NEW RELEASES 

THE CHeSS PLAYER M 

Who is h«? Dare YOU challenge him? >^ 



agatr^t the crte^s pame with p«r«onality,y/ 

chess skills, r/^ 



whfle of ffsr-lng you more 

Sk It — boo^tiog ernoyrr^ent. 

Features: 6 skdl levels, anstys^e. copies 

display and all nnoves to princer or 

screen, colour or S & W dsplay. save 

gome at any point. 

PerBonaiity S speech. 

SPEAKEASY 



(n respOTtse to nr^assiv© donr^nd, we have 

released SPEAKEASY for your own uee 

and enioyn-ienfc. 

Smpiy record your sound onto a 

cassette and play it into your Spectrum 

va load. The signal may then oe ecJited 

and r-opisyad on comnnand from your 

Basic or M/c program. 
NO EXTRA HARDWARE RGQU5RED! 

Edward da Bono's Classic 

Simple rules and comptox strategies 
make the L-GAME an esseottai for N 
„•/ everyone. ^ 



/ vtsrsiona of N4astarn^nd S Pontoon. 

As f oatureci on T.V. *n EOwaro de Bonos \ V 
y Thinking Course. \ \J 

^LH3AME REACHES THE BITS OTHER ^ ^ 
^ i GAMES DON'T TOUCH! , X ^ ^ 



SPECTRUM 



QUtCKSH.V' '.. 






SPEC 




1 ^tKCAM 





SPACE IfSJTPUDERS 

^ Features ^ alien types, 

random saucer points. 2nd 

"^ . .^^^ attack wave mutant. 

exploding aliens, bonus base 

-^50,000 points, teft-right S 

fire, sound effects end colour. 

. ^Xlliii^ METEOR STOPM 
\3 meteor types. 2 saucers, 
N,Jjvfult screen wrap-around, 
^^bonus ship every 10.000 
\ points, amazing explosions. 
"^^ feft-right-thrust-f ire & 

^ hyperspace, sound effects 
\\ and speech. 



WHAT THEY SAY ABOUT 
OUR ZXei GAMES: 

as SCRAMBLE-- 

"...amazing, fantastic!.,." p.C.\A/.l 

as INVADERS— 

'*...iust like the real thing!..." [C S V.G.) 

as ASTSPlOiDS- 

"...very good." "...addictive game..." (C^N/.G,] 

as DEFENOER— 

**... Better than any other arcade game 
tVe seen../' (Sync] 

*'... nicest games IVe played on the ZXS1 . 
All the tapes were impressively packaged..." 

[Which Micro S S.R.) 



COME AND SEE OUR AtSAiSLZIIMCS RANQE AT: 

THE NORTHERN COMPUTER FAIR [eStsh - S7th Nov] 
THE NEXT ZX MICROFAIR [Mid Deoember) 



ZX - 81 SAMES SPECTRUM 3AM E8 Please send me the games as ticked. 

Scramble m/c 16k E3.S5 Cj Speakeasy nVc -aSk E4.9S □ Total cheque/P O. enclosed 

Invaders m/dSk E3.95 CJ Timegate m/c 4Bk £6.35 * □ 

Asteroids nn/c 16k £335 O y^ ^hess Rayer m/c -4Bk £6.S5 □ ^^"^ 

Defenders m/c 16k £3.95 O Space Intruders m/c16ke4.SS • □ Address. 

Meteor Storm m/c 16k £4, S5 * CH 

L-Game Basic IBk £3.95 □ — *— - - 

•THESH OAIVIES IMCLUDE SPECIAL. SEASONAL DISCOUNTS, OROER NOW 

ANO QET FREE KEYBOARD OVERLAY! 



ord^r to: QUICKSILVA* OBFT \ 



[NORTH AM 



AO. SOUTHAMPTOIM, SOa OPB 




Spectrum workstation 



is a stylish and ergonomic 
plinth for the ZX81. It raises and tilts the TV to avoid 
eyestrain, holds the 16K RAM in place and hides the 
wiring and power supply. This very professional unit 
costs £15, a built-in power switch is £3, plus postage 
at £Z00, inc. VAT. 

Peter FurJong Products, Unit 5, South Coast Road Industrial 
Estate, Peavehaven, Sussex BN9 8NA. 
Telephone 07914-81637 for C.O.D. and Credit Card Sales. 




Following the success of our ZX81 plinth we have introduced a 
workstation for the Spectrum. This stylish ABS plinth raises and 
t ilts the TV for better viewing whilst angling the Spectrum and 
making typing easier. The PSU is hidden underneath, the printer 
and cassette may St il! be used, and a matching,stackable unit for 
Microdrives will be available, 

Peter Furlong Products. Unit 5, South Coast Road Industrial Estate. 

Peacehaven. Sussex BN9 8NA. TeJ. (07914) 81837. 




WOW 



CHATTERBOX 






06 

O 

< 






(including integral software enhancdmant) 



* allows you an infinite vocabulary 

* important educationat tool at home 

* improves your games dramaticallyl 

* free beginners documentation 

* quality designed plug in cartridge 

* serious uses and fun for the family 

* uses sophisticated hardware but is 
very easy to use eg: HH1/EH/EL/OW/- 

HE-LL-OI 



CURRAH 



COMPUTOR COMPONENTS, 
GRAYTHORP IND. EST.. 
HARTLEPOOL, 
CLEVELAND. TS25 2DF 

(0429) 72996 



HIGH SPEED MICRO SYSTEM 

^ integral operating system 

* uses micro cassettes 
« 64K/side 

* to store loads of ganr>es and files and 
running 20 x faster than audio tapes 

* floppy disks £££! 
We offer the % price alternative you will need for storage. 
No watting or hassles, easy to use. 




MOTHERBOARD 

3 SLOT expansion 

at this price you must buy one with 

all the exciting cartridge units available 




MEMORY 



^^ COMPARE PRICES ^=^ 



•oo 



"^ oft 

16KDRAM ^ ^^ 

o8K STATIC RAM K,^ 

o3K STATIC RAM ^ 

plug in cartridges for using 
those 16K quality games 
you have heani about. 



VIC 20 



SOFTWAAE 

c o : 

The highly acclaimed range of MR. MICRO 
software available from us on micro cassette. 
DONT HANG AROUND! 
Phone, write or order NOW 



See next page 






Prices excluding VAT 



See us on STAND |08 
at the Northern Fair 
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ppf Sew- • ■ 



KEMPSTON (Micro) ELECTRONICS 

ZX SPECTRUM HARDWARE 



We are proud to announce that we have developed 
for the ZX SPECTRUM a new 24 line programmable 
peripheral Interface using MOS technology with 
the following features: — 

• 3x8bitports 

# Port mapped, using IN and OUT commands 

# I/O via 16 pin DIL sockets 

• I/O also via 28 way edge connector 
•Can be used in BASIC or Machine Code 

The port is available fully built with a detailed set of 
instructions and control applications. The port can 
either be used with out motherboard, thus allowing 
a further card to be used, or with a stackable 
connector. Either way, it means that Micro-Drives, 
Printers, etc., can still be used with the port. 

Please note that this is DEFINITELY NOT a ZX81 
MODIFICATION but an exclusive design for the 
newZX Spectrum. 

ZX Spectrum PPI port £16.50 

2X 2 slot Motherboard. £16.95 

ZX Stackable connector £ 5.50 

All prices inclusive of VAT, but postage must be added at 70 pence for a 
single item, 100 pence for 2 or more items. Available by mail order only* 
Cheques, P.O's made payable lo: 

KEMPSTON (Micro) Electronics 

60 Adamson Court, Hillgrounds Road, Kempston, Bedford IVIK42 8Q2. 
Pfease allow 21 days for de/fvery. S.A.E in a// correspondence. 




Dtttt. 



Quantitv 


Dotcrlptlon 


Unit pric« 


Amount 




ZX Spectrum PPI Port 


C16.&0 






2 Slot Motherboard 


C1S.96 






Stackeblo Connocior 


£5.60 





Potti^a 
Total 



YCI2 



t 



1 1 ! 1 1 itrn n ix 



IMPORTANT 





i I I i I ! I ! I i I I I L. ! I I I I I I-i-1 



m 



+1 ^- 



AN NOUNCEMENT S . tin 



Gb02 code 

point operations 

memory { BK exp , ) 



TINY BASIC COMPILER-Produces true 
-^-Subset of QASIC Supports -ill flodtincj 
•4-Compiicr Hstinii option*!l if you h.ive 
'4-Rcq 3K/6K expander £15.95 

r^VlC JOYSTICK DRAWING" PjinLbrush for VIC MULflCOLOUR 
+ motlc piclures. ftcQuircs }k/BK expander and a joystick 



£ 9.95 
p a c k q e 



adds 16 conmands 
points. Hires & multicolotjr 
& graphics screef^s*Savc/ 

fieq >K/6K expander . Sample 

£17.95 



CRXPHVICS iupci cjr^phics 
to VIC BASIC. Plot I5exl<;0 
mo;Jc^ on s*mc screen! Text 
lotiU pic lures to/ from tape 
programs ^ iscr's maoual 

VIC VICIl inlet uctive Camcs LancudCje- 9roqr*im your 
OSS'- or play t^c 9 qan»es included. With 60* powerful 
CQmmoncs*Fasy to learn, has colour ^ sound Req >K/6K 
expander. Complete with users mdnual £25.00 

Vli PIPtR TMt MUSIC HACHlNt- Simplest woy to compos 
cofuluri it play Tiusic. Complete control of rotes* 
vo i I jme , repeats . tempo . Sample compositions d users 
m.iiiual £15.95 



MR MICRO Appomreo spectrum dealer 

Wc ire pfoud 10 announce thai m dddtiion \q oor 
cxis^ng rar^e of quality software MR MICRO r>ow 
off Of the tuH ra^e oJ products deiaited m the SPEC 
TRUM computer GROUP'S advenisn>cnis (m irus 
issiit) Ouf new relart shop wtJI be open NOVEMBER 
T982. We look forward TO seeing you mere 



f + 



The above are just a selection 
from our new patalogue of VIC 
20 software -Send a large sac 
for your copy. 



■+2^HR. TELEPHONE OROERINC 
'+ SERVICE, with ACCESS or 
;+VISA. Ring 061-728-2282 
or send a cheque or 



XXt. 




NEW DEAL FOR SOFTWARE AUTHORS. j--f 

MR MICRO Are Aow accepimg sut>missions fo? any ^^ 
colour computet. Otif deal can mean ten to one j-^ 
4, ^ ^ hundred times the earning potential ihai yOi; woutd get 1. ^ 
e«sowt>ofe' PLUS we o«ef additional oenetits such as ■ --f 
equipment toans. dJSCOunis, special comnnissions. *^^ 
advice, protection and important access to UK itvi ■h-4 
WORLDWIDE MARKETS. Stncf us yOur woftt UxSay ' ^4 
(or an immediate repty YOgr hafd ettorts deserve to l>e "p-i 
v^all rewarded 

-H-H-i- Lj_t \ t 




wwtwfm:wm^tffwm?#?r^ 




TT^ 



MR MfCRO LTD., 69 PARTINGTON LANE. SWINTON. * j 
GTH, MANCHESTER M27_3AL. J 

I I I : f i n I f I T M I M I ri 
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Push your Sindair to the limit 



'^ GAMES '^'6^ 



ZX81/SPECTRUM 

ARCADE GAMES 

_^.--- ZX INVASION FORCE 

^A^V^ Use your skill to fire through 
•^S**--'*''''^ the energy band to destroy 
the menacing alien ship — 
£3.95 
^....--^ SPECGALAXIANS 
--•t^XlVl SPEC INVADERS 
M^Vj^ SPECG0B8LEMAN 
^^^^^^""""'^ These three exciting high- 
speed classic games 
incorporate ht-resolutiongraphics and 
sound to bring you the best in arcade 
action at only £4.95 each (16/48K) 
^^^.^---; SPEC FROG 5/SHOWOOWN 
•-^£VIV| (16M8K) 
F^^ li^ Hop across the dangerous 
•^„***--'*'^^ road avoiding the lethaJ cars, 

then lorries- Go back to the 
wild west for a gunf ight t>attle amongst 
cacti and wagons. Features include 
western music. £4,95 
^^^.^ NAMTIR RAIDERS (ZX81) 

-^'X^VlSl *^'Q*^ speed, quick action 
^^'I^VJJ^ arcade game with four 
V..,*-***'''''*'^ separate groups of attackers. 
E3.95 

Galaxtans and Gobbleman also available for ZXdl at 
£3.95 each. 



UTILITIES 

TOOLKIT 

Nine powerful new functiorvs for 
your ZX81 (including re*number 
lines (goto, gosub). progrann merge, 
siring finding and replacement. £5.95 

SPEC BUG 

A 30 in 1 machine code too* and disassembler 

for your ZX Spectrum. £6.95 

ZXBUG 

A 30 in 1 machine code tool and disassembler 
for your 2X81. £6.95 




Improve your machine 
code programs with this 
new 48K Spectrum 
Assembler 

Just released by Artie, this new professional 
quality assembler is also available for 16K 
2X81 and features:— 

• Word-processor like text editor. * High- 
speed, versatile two-pass mnemonic 
assembler with tabels and detailed error- 
trapping. Wilt assemble to any address. 

* Essential support facilities such as 
memory-edit, register inspect/modify and 
search for de-bugging. * Full output to 
2X-printer. * Memory-status 

report and comprehensive -^„ ^ 

user-man uaL UiMLt 

£9.95 



THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/2X81 for only £9.95 



p,NO 









'fe^N\^J 



ifVOO 




<> 







s^cVruw, 



INCA CURSE 

(Adventure B: 
In a jurtgle Clearing 
you come across an 
ancient Inca temple. 
Your mission to 
enter, collect the 
treasure and escape 
alive. But beware! 
Includes a cassette save routme. £6.00 

SHIP OF DOOM (Adventure C) 

You arc unavoidably drawn to an alien cruiser. 
Can you reach the control room and free 
yourseH? Or will they get you first? Includes 
a cassette save routine. £7.00 

ESPIONAGE ISLAND (Adventure D) 

While on a reconnatsance mission your plane 
loses control and you are forced to land. 
Can you survive and escape with the island's 
hidden secret? £8.00 

PLANET OF DEATH (Adventure A) 

You find yourself stranded on an inhabited 
alien planet. Can you reach your ship and 
escape? £5.00 



REDUCEDTO 

£29.95 



ZX FORTH 

Supplied on cassette 
with edilor cassette, 
user manuals and keyboard overlay. ZX Forth 
combines the simplicitv of basic with the 
speed of machine code 



RULES AVAILABLE 
FROM ARTIC 



or 

Your eccentric father has 
left you eiO,000 in his will. 
In order to claim your 
windfall you must solve twelve clues and gain access to a bank 
account in which the money has actually been deposited. Be the 
first to crack the puzzle and the prize is yours! Plus you will win 
two tickets to the city of the secret KRAKIT™ vault location. The 
prize money is increased weekly. A telephone number will be 
supplied so you have the opportunity to find out just how much 
you could win, 

DON'T MISS YOUR CHANCE TO WIN A TORTUNE! 




A 

GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 

ZX CHESS I 

Very popular machinecode program, with six 
levelsof play and an analysis option. Available 
forZX81. £6.50 

ZX CHESS II 

A new improved version. m\h a faster response 
lime, seven levels of play, analysis option and in 
addttionareconrimended move option. £9.95 

ZX IK CHESS 

An mcredibte game in IK for only £2.95 
SPECTRUM CHESS now only £9.45 

SPECTRUM 




VOICE CHESS 



This incredible program talks you 

through your game, 
it tells you lis irtove. rccDmmenas a mcvo, and 
contains a range of tacGKcus comments. The game 
is Dased on the highly successtui 2X C^^&ss li and 
IS offered ai the Christmas otier price ot £9,d5. 
yyyT vy ? t y v y y y y Trvry ^ rrr r y" yy r»'y y 

•SPECTftUM CHESS 48K 



ALWAYS AHEAD WITH ZXSl/SPECTRUM SOFTWARE 

Cheques & P.O. made payable to: Artie Computing Limited. Dealer enquiries welcome. ■■■I ^^^^B 

Please state whether your order is fof ZX8i cr Spectrum Send S,A;E. (6in x 9»n> fo^ catalogue >g^^ ^^ZT^l I 



MTU 



ARTIC COMPUTING LTD. 



396 JAMES RECKITT AVENUE, 
HULL N. HUMBERSIDE, 



To; ArttcCompulir^g tt (3 396 James Reckili Avenue. 
Hull. N. HumbersidG HUB OJA 

Ptease supply 



Ctieque tor total amour i enclosed 

NaTe 
Address 



YC12 
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WHAT PEOPLE ARE SAYING ABOUT OUR 

BBC MICRO GAMES 



". . . t bought all your tapes to date 
for the BBC Micro and I think they 
are just super, especialty STAR TREK, 
and the sound effects in CANDY 
FLOSS realty made me sit up? Well 
done and keep them coming''. 

J. § . Paisley 



" . . , I was very impressed, not only 
with the cassette, but atso at the 
speed at which it came'" 

— R.U Cheshire 



" . . J must congratulate you on 
your MUTANT INVASION cassette. I 
have had it for two weeks now and rt 
is really superb. Incidentally, I have 
beaten your high score of 4,500 — 
mine is 7,5801 

~ SX., Berks 



AND NOW LOOK AT OUR LATEST CASSETTES! 



CASSETTE EIGHT 
Model A Invaders 



Cassette Eight contains Model A 
Invaders. A superb full feature 
machine code teletext colour 
graphics version of the popular 
'Space Invaders' arcade game 
for the Model A BBC Micro. 
Choice of Invader and Missile 
speeds. FAST, SMOOTH AND 
GREAT PUN» 

Only £4.95 inc. 



Cassette Nine contair>s Mode) B 
Invaders. A superb full feature 
adaptation of the arcade 'Space 
Invaders' game in machine code 
and high resolution colour 
graphics, for the Model B BBC 
Micro. Choice of Invader and 
Missile speeds. QUITE SIMPLY 
THE BEST. 

Only £6.95 inc. 



CASSETTE NINE 
Model B Invaders 




Actual screen photo 



Actual screen photo 



NOT FORGETTING THE REST OF OUR FANTASTIC RANGE 



FOR MODELS A AND B 

Cassette One: STAR TREK (8x8 Galaxy, Klingons, Phasers etc) 
and CANDY FLOSS, the tremendous new game 
everyone is talking about! Only £S.9S inc. 

Cassette Two: HANGMAN, KRYPTOGRAM, DICE, BEETLE, 
GRAND NATIONAL and MUSIC. Only £3.95 Inc. 

Cassette Three: MUTANT INVADERS (arcade game). Can you 
destroy the Mutants before they destroy you 
with their radioactivity. Only £S,95 inc. 

Cassette Four: BREAKOUT (arcade game). Superb version, 6 
skill levels, 1 or 2 players. Only £3.9S inc. 



FOR MODEL B ONLY 

Cassette Five: BEEBMUNCH (arcade game). Our version of the 
■Pacman' game. Tremendous version contain- 
ing multi ghosts, tempting fruits, superpoints, 
screams etc. Only £5.95 inc. 

Cassette Six: SUPER HANGMAN. The special feature is the 

high resolution animated man. Marvel at the 
detail of his clothing and witness his impati- 
ence f Conta ins many categories. Only £3.95 
incL 

Cassette Seven: 3D MAZE. Battle against the clock to escape 
from the maze, with the computer showing 
your view in 3<0 each step you take! 

Only £3.95 inc. 



ALL CASSETTES AVAILABLE A/OIV FROM: |. J, K. SoftWarG 

(All our software is available before we advertise) 55 Fitzroy Road, Bispham, Blackpool, Lancs 



OAKLEAF COMPUTERS 

education Hobbyist A Small Bu%ln—m Comp4it*r« 



LTD 



ELE^ 



"I 



ilVlake the most of 
your pocket computef 

new books for DRAGON 32 

101 program tips & tricks £6.95 

55 programs home/school/office £6.95 

color computer graphics £7.95 

Add 50p per book post & packing (max. £L50) 
new software for SHARP PC1500 

I World Exclusivel NEW Business Programs 
from GEMINI Silicon Notebook £19.95 

I Executive Suite (6 programs) £29.95 

iNew Idea Ideal Gift 

At last - no more tape- loading problems! 
SHARP PC152 cassette tape recorder 
\ purpose built for computers only £39.93 ' 



Send cash, cheque. Access or Visa Card No. Ask for our 

New FREE pocket brochure. Trade enquiries welcome anytime^ 

ELKAN ELECTRONICS (Dept YC) 

f REEPOST. 28 8ur>' New Road, PrestwiCh. Manchester M25 6L2 or telephone 

061 7$8'76i3 (24 hr. service). See full l«st on Prestel 258 2022. 

We specialise in pockets! 



[DOB 

Model B 
Computer 

£399.00 + £7.50 carr. 

Dragon 32 



£199.00 + £7.50 carr. 

Acorn Atom & BBC Twin User 
Joystick Interfaces £13.95 

(Please siaie Model) 
Oakirce Computer Workstation 
£17.50 * £7.50carr.^ 



BBC& 

DRAGON 

ISOFTWARI 



EQi 



\m 



FOR 
BOOKLIST! 






Pteasc send 
your remitance 

^O* 121 DUDUY ROAD^ GRAfVTHAM^ LINCS NG31 SAD 



Tel: (0478) 7«994 



MCORN 



SJ^ECIALISTS 



Aff prices indude VA 7 
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■ NEW * SPACE ADVENTURE (Modt 11 MftChiAe C«<»C - Mott«1 
8 ortl^ fS 

Our best selling gdine for the Atom now re- written and 
cnh3nc«d for th« SBC. Intriguing inixture of Sp«cc 1nv«der», 
Mjiie And Adventure, 

MIDDLE KINGDOM IMo<le 7} Basic t Machine Code. IS 

Original r««1 tirne adventure with ovtsr J(H? ro04»« to find and 
«xp4ore. Fight (or avokJ!l the many different monsters and 
retrieve the lost treasures of Hylem. Many different scenarios 
and character*. 

SPACE INVADERS (Mode S) JkUehine Code. it 

Fast action, full-reature vtrtion of this popular gatiie. Out- 
standing high resolutiGn colour graphKS plus Sdund. 

RE VCR SI and COl^K>KO (\V>dc S) Machine Code. C8 

Response tine under one second for the first y levels. Many 
features, graphk board, problem solving, etc. Qoth gevies 
are very absorbing and challenging. 

CAMCS TAPe I (Mode $) Machine Code. (9 

Moving Walt 8rc4koat. Snake and Hunt are fast r«ving 
addictive gan»es, very cotourful. Three quality ganes for the 
price of one. 

MICRO MAN (Mode 2} Machine Code - Modet B only Fail 
moving, excellent colour gr^phks with sound* Ct 

* NEW * Now available. Word Processor package only C19.SS 
Written in machine code for speed and versatility. Casy to use 
with full on-screen edittnq and tustification (more useful and 
powerful than a text edttor), insert, detete, move. copy, 
variable tab setting, rrurgins plus f^any more features. Co«npletn 
¥iith instruction manual. Large SAE for further details. 

All programs supplied on quality CH cassettes. All prkes 
Mrm inclusive, no txtrsi. Buy any two cassettes and deduct 
£T froan total. SAC for catalugoe. 

inlUm software also available, SpKe Adventure Invaders^ 
Air Strike Only f« each. SAE for details of our full r^ge. 



Minr 



PRO SOFTWARE 



urns' 



DnannKAKUHBEnnna 
DSioKHjHaijsQiBjiojaa 

SEIIlEndQSIyKoKEIDSS 

DDnpjiBSBgaignnD 

1 MAIL ORPEft ONLY 1 



Extend your ZX81 System: 
Add Memory that won't Forget! 



ADD YOUR OWN SYSTEM UTILITIES 



^ 8UIL0 UP A LIBRARY OF MACHINE 
LANGUAGE SUBROUTINES 



^ UP TO &K NONVOLATtLE RAM 



USE HM61 t6P CMOS RAM % 
OR 2716/2732 EPROM 

COMPATIBLE WiTri ♦ 

16K RAM PACKS 



INTRODUCTION 

IPtt. memory ooard i» d#>9ned to Ml tM Iranoparent WC 
biocii of mttnofy (ircKD a tc t6K} ^ a ZX61-16K sy«f«<n 
Thi$ arta ol merrvory ts ^t xteal pJdce to sSore. a^ier pe^ 
manemly w lemporaniy. macntne U/^i^age foubc«s of 
data wf»ch af» to be vsed W the BASIC system Sucft 
rousoas QOiM b9, for faam^. 

• fast grMpttc* rouines 

• c%istom m«the«na«ai or ttadslical fiunctions 

• S^Kiir oode/ASCli conversion tablos 

• ocLi^decimayhcx ooAvofs^n routnts 

• iTiter rupt se!Vic:nQ routmes 

• KO senitciog fOutines lor ecmrol apphcaitont 

• a ddC Operaimg (DOS} or o«hor dowJooncnt sy^jcm 

• speech iyrnhes<s fo«fcn«»s 

• ad^tjcr^ai BASiC co^mamss 

• EPBOim prOd'^nvThOQ and verify routH^es 

A sanvptt raptd d^pcay rout^w ar^o ptoeaduret lof s«»r>n9 
uea«»es on tap* are <ncHjdad wrth the M 

The use of HM&II6P 2K CMOS RAM m^mor/ KTs mth 
ther own reserve poM«r supply means mat roudnes «!ored 
n tn* RAM ive ftoovo*at>le — the RAM reuuns m memory 
even wt>en tne ZXSi it lAitchcd o(f or rtasac. Meraowir. ti- 
ng RAXl. WW routines >ou sio'e ^ the menwy are «««ly 
modd>ed The Khnimceisuppbed with the boairdv^ main- 
tarn su^c^n; re$arvt oOMw lor about ivn fflontitt for 2K Of 
(or aboui tvvo months (or a fUly popt4iited boaid. A corv 
neoor a made avaMbl* for an aKarnair^ tj«t#mtl aupply. 




£19'-^ 

INCL.VAT 



W01 t>i*a Ooaru n's rw longer necessary x> place your 
mioNna tanguaoe roganot ir> REM af^iemeno. in «rtf^ 
vanabi9«> or bayond RAMTOP. You can &u4d up a xestdam 
Mxaiy 0^ mactune ucii««» for u*e by your BAStC system, 

Or>c« you^ systam utjitie« a^ otfw macfw^ language 
rotiurtes an establahed you can. if >t>u wish, rapiaoe V^ 
6ti6l> CMOS RAM* w«h 271ft cc j732 EP*»OMs 

OTHER OPTIONS 

Tht 00«rd can &• jgrr^par pf09ramrned to ccc^jpy an'^ cfm 
Ot th«fn^^fal0CliS04 memory 'I inefr£!a£K Ydu ce'^. 
lor a^orttplt. modly ifte Sinclair of>eratr>g system. 
AJterrkattveV tr»« boa^d can be us<>d ai system/user RAM, 

ASSEMBLY 

Comp4»te steO-Oy-step tnstructiorts m « 16 p»ge manual 
make as»mtyy of the board easy Corratroctton ta3u»s be- 
tw««n orif and two t«xir$ TTn^ kit (pctured aibo*^} :$ com- 
piata ¥«h a fiacterearKd so^oorrmsfced pointed cwcv^ 
board, al capaoDon^ resistors, i«antiS(o««. socM^. con. 
rteetors, ^negrated c*cwts. and the l£hium c«»l The board 
IS SMppbeJ w^Ji ooe 2K CMOS 6ll6P*3 RAM - I vvil ac* 
ccrvwdaie i^ree more fc a wn o? $K 

HUNTER ELECTRONICS, 

KCNVWiy RAYfcfOK'OS MILL, AXMlNSTER DEVON 

Send ct)ec^ or mortey ordor lor C19 95 plus £1 ,95 sluppr^ 
artd haiK*r>g to the address t>*tom. The prtoted ctrcu^ 
board vw«i ine «iita)e&orT marmal i« avaftabto seporatAly 
lor CtO CO p«st paid 



w 



HUNTER ELECTRONICS. PO. BOX 5, AXMINSTER, DEVON EX13 5AS 



Christmas Space action with . . . 

SPECTRUM 
STORIVI FIGHTERS 

. . . explosive machine code space action 



They come from deepest space. 

An alien fleet whose skill is matched only by its ruthlessness. 

They hide and manoeuvre in the cover of asteroid clouds . . . 

showers of cosmic rubble that sped death on collision to the 

commander of the lone space ship that protects Earth. 

You are that commander. 

In one of the toughest challenges the Sinclair Spectrum can offer 

your mission is to destroy the aliens and avoid the asteroids before 

they destroy you. 

Your weapon is a twin firing laser canon. Double bolts of pure 

energy that mean instant annihilation to on-target aliens. Its 

responsive. Its fast. But only as fast as you are. 

Put yourself at the controls. On the thrilling edge of adventure * , , 

the STORM-FIGHTERS await you. 

AH machine code action . . . full colour graphics . . . full sound 

sync . , . progressive difficulty . . . comprehensive scoring . . . high 

value mother-ship , . . runs automatically on both 16K and 48K 

models: 

Available on quality cassette atom £4.95 
(post free in U,KJ from 

John Prince 

29 Brook Avenue, Levenshulme, 

Manchester, M19 3DQ 



JOYSTICKS 



I 



yCKS 

■s — > 



^^•iZX Spectrum /ZX81 

\ ^?^^^^^ FOR ONE JOYSTICK AND 
M^^^^ ^ INTERFACE MODULE 

^^ BUILT, TESTED & READY FOR USE 

* NO SOLDERING, plugs into rear expansion port 
between ZX and Ram Pack, Printer or Microdrives. 

* TWO JOYSTICKS connect via one interface module, 

* NO SPECIAL PROGRAMMING, Joystick 1 
operates as keys 5 to 8 through inkey instruction. 

* IMMEDIATELY COMPATIBLE WITH ALL 
CURRENT SOFTWARE using arrow keys for 
movement. 

* INTEGRAL TIRE^ BUTTON 

FREE *Video Graffiti' Usting + full instructions. 


Send ADDRESS and CWO tO: 

A.G^F. HARDWARE^ Dept YC, 

26 Van Gogh Place» Bognor Regis, West Sussex P022 9eY 


QTY 


ITEM 


ITEM PRICE 


TOTAL 




JOYSTICK 


6.99 






INTERFACE MODULE 


15.96 




ZX SpectrumQ ZX81 □ P*«««^^<^*< ' 


FINAL TOTAL 
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SPECTRUM GAMES 



AIRPORT This could be 
3 nightmare' Aia 
rtiember of iNe a(rpoit 
groundstaff voyf task tf to 
3$sist in !he ^ucce&sfui 
idndirvg of an dircrah bu: 
beware, thefe are n^any 
obstacles in your paih« 



AUEN Search for ihc 
atiert hidmg lo the nraze o1 
air ducts on the spacecraft 
Yoiir only weapon is a 
flamethrower. 50 
progress carefully at 
success reltes on your 
skill and judgcrncnt. 



t6K programmesion cassette 

CRA85 Collect points as 
yoo proceed through the 
mste - but beware, tho 
crabs will be hunting you. 



F ull antmated ir^struction? included w>th each game 

ON ONE CASSETTE FOR ONL Y f4.95 



GRAPHICS TOOLKIT n e^cdttng machine code 
routmeii that give yDu control over your sCfOOn as never before! 
(2X8T 16K RAM ONLY) 



Draw/Undfaw 
Foreground Of>/Off 
Border /UnbOfder 
FiH screen 
Reverse screen 



Onscreen /Oflscf een 
Background On/Off 



Print position controls Scroll Facilities 

- UP, DOWN, LEFT, . UPSCROLL, 

RIGHT OOWNSCROLL, Search and replace 

Editprint - moves nti^i RIGHTSCROLL, Square draw 

PRINT position to first LEFTSCROLL 

edit line. 

All these routines are in machine code for SUPER-FAST response! GRAPHICS 
TOOLKIT uses only 2K of your RAM and that includes space to load the 
p,o«r,^mer-s TOOLK.T described Wow. ai_i_ ppf^ pf^i^y €5.95 ($11.90) 

PROGRAMMERS TOOLKIT 

Renumber - including Hypef graphics mode AU these routines are 

GOTO's Fillscreen written in machine code 

and GOSUB's Reverse screen 

Search and list Tape wait 

Search and replace Free space 



an essential addition to your i$K or 48K Spectrum 

PROGRAMMERS TOOLKIT 

Provides the following additional factlities:- 

Renumber^ inc- GOTO'S. G0SU8 S, RUN'S, LIST'S, LLlST'S AND RESTORES. 

Search And List, Search and Replace, Free Space, Shrink - removes HEM statements. 

Delete - removes Wocks of lines by single command. 

This program is completely nroriu driven with prompts and performs full error checking. 



AVAiUBLESHORTtv TO/? WK OR 48K SPECTRUM -ONLY £5.95 

GRAPHICS TOOLKIT foryourl6Kor48KSpeafum 

This will include :- Sea rch and Replace M uiti pie Scroll Routines 

Anributes Reverse Squa re Rectangle Oraw PLUS MUCH MUCH MOREIt 

FOR 1 6K OR 4SK SPEC 7RUM - PRICE TO 8E ANNOUNCED 




FOR WKZX81 ONLY €4,95 {$9,90} 



ZX81 GAMES CASSETTES FOR 16K 



lost Island -An adventure program 

Games Tape 11-3 fast action machine code games 

(City Bomb, 3D Battle, GridbaM* 
Battleships - You verses the computer! 



ONLY C4.95 ($9 90] 

ONLY £4.95(59.90) 
0NLY€4.9&(S3.90) 



SPEaAL CHRISTMAS OFFER -ALL THREE FOR ONL Y H 7.95 ($23,90) 



As reviewed in 'ZX Computing' August/ Sept '82 

CONG TECH 16K RAM PACK 

We bdievc the Econo \o fnlis • just a reliable 
Tech is the lowest and economical way to 

priced 16K RAM expand your ZX8T 

^^^''^^**^' ONLY £2d.95 ($39,95) 




'^^^TffJSHt* 



With advances in microtechnology we are now able to offer the 
itAi£ D A Ml OAf^i£ ZXB}. yet having external dimensions 

UHI\ il#^lwl r/ikWI\ no larger than the t6K RAM. 

Same quality as the 16K RAM be?ow da// V PRO Q^ /<ilfQ Qf^i 
but giving massive memory to your UlvL r LOZ.ifO \> i fif.ifDf 



As revtewed in 'Your Computer^ March 82 

16K RAM PACK 

Compatible with 

printer 

No wobble problems 

Gcid plated edge 
connector for perfect 
contact with your ZX81 
NcrmaHy despatched 
wilhm 10 days of 
receipt of your order. 



Ouiie simply the best 
available pfus FREE 
'Alien Attack' {7K 
M 'codcl on cassette * 
value E5.75 ($11. OOJ 

Fully built, tested and 

guaranteed. 

Uses existing power 

supply {^\r\, 600 m.a.) 




ONLY r26.50 f$49,95i 



AH prices are fully inclusive of post and packing. 

OVERSEAS CUSTOMERS PLEASE NOTE: ALL PRICES AHE APPll(fA8tE FOR BXPOnT. INCLUDING AIRMAIL POS - AGfc PAYMENT WAY 8E WADE IN STERLING iWONEY OROER 

AVAILABLE AT YOUR BANK) OR YOUR OWN U S.^ CHEQUE, MADE PAYABLE TO JRS SOFTWARE DESPATCH NORM ALLY ? PAYS f ROM RECEIPT OF YOUR ORDER 



f i 
ff 

ff i 



I 



# 

r 

9 



f r # 
# J 
i # - 



'19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691 




OUT 




'Life would be so much easier with an 
Amber 2400 Matrix Printer " 



AMBER 2400 



LOW RUNNING COST USING 
PLAIN PAPER 
FITS BBC ..DRAGON. SPECTRUM 
ATOM.TRS 80JJK101,VIC-20 
AND MOST OTHERS 



£69 . 95 

©KCluding VAT 

SEND LARGE STAMPED 

ADDRESSED ENVELOPE FOR 

DETAILS TO: 

AMBER COHTROLS LIMITED 

Ceritrc4l Way 

Walworth Industrial Est. 

Andover 

Hampshire SP18 SAL 
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Plug in — no desoldering. 

Space bar linked to space key. 

Full travel keys. Six spare keys for 
your own use. 

Case available to hold keyboard and 
ZX81 microcard. 

■ 16K RAM pack clamp 
supplied with case to 
eliminate white outs!! 



THE 
PROFESSIONAL 

ZX81 KEYBOARD 



V. 



All -you -need Keyboard Kit £28.95. 
Case only £15.00. 



All prices inclusive of VA T, postage and packing. 
Please allow 21 days for delivery. 




■:» 



COMPUTER KEYBOARDS DIV. 
DEAN ELECTRONICS LIMITED 

GlendalePark FernbankRoad Ascot Berkshire England 
Dial-a-leaflet 03447 5661 Telex 849242 





MAZE DRAG RACE 

DRJVB THROaCli A GIAHT MAZif 9 TIMES THE mm 

OP riiE f;cftBEN ncKiwft ur roiriTS h?> you go - 

BUT WATCH OUT FOR TlfK OTTIPrn CARP, ROCKS, OIL 
AND ICE. A REALLY SUPERB M/C CAME.,, £3.95 

KRAZY KONG 

ALL WACIUNK CO0K VimiUOK OF TIIK rOfULAR 
ARCADF CAT-IE. THIS PROORAW HAS AJ.L THK 
FFATURBH OP THB ORICIfiAL AND IS K7ERY HIT 
AS FAST f,>.9:> 




' HO* YOU CAN WRITE IKSTART MACIH^IC CODE WITH ^ 




TIM*; FJR5T REAL COV^riLKR FOR HIE VIXBI , THIS SUFimB 
PROGRAM WlIX INSTAHTLY THANSLATE BASIC TROGRAMS INTO 
*'>UFKIt-PABT HACiriKK CODE. 

MCO0»m OCCUPIES JUST OVER 2K ANU ONCE EWTEREO ALL YOU 
DO TS mUTE (OR LOAD) BASIC PROGRAMS, RUN AND DE-BUG 
mm, THEN A STHGLE COKWAND WILL BRING HCODRR IIITO ACTION, 

PRESS A KEY AND WATOIl AS YOUR UASIC IS REPI-ACED WITH 
r/ACniNE CODE AUICH IS AUTOMATICALLY STORED IN A REM STATE- 
WENT. 

UCfyom PAR OUTFERPCmMS ANYTiilHG EI>SE ON THE MARKET. 
VTE GUARANTEE TinS PROGRAf.! %ILL AMAi'.E YOU I 

my MCOUER NO* AND YOU'LL flEVjm WRITE PASIC AGAIN - 
^7.95 



SP4 



FOUR SUPERB SPACE GAMES IK ONE PACKAGE 
INCl.UDfc;:> TA ILGUNNER . ALIEN , STAR T»£K 
AND SPACE DEFEHDKR . 
SUPERB VALUE AT ONLY £4.95 



GHOST 



E^^VV? 



COBBLE YOUR WAY THROUGH A 
MAZE - GifOSTS, POWER 
PILLS ETC ETC. 
VERY PAST, ,.£3. 95 




IMPORTANT 




'4SAVE IS AN EXCITING PACKAGE WHICH ClVEy NEW 
LIFE TO VOUR ZXBK QUITE SILIPLY YOU CAN SAY 
GOODBYE to THOSE WASTED HOURS SPENT LOAHTKG 
AND SAVING PROGRAMS - 

QSAVE LOADS & SAVKS 16K IN ONLY 29 SECOtDS! 

HOW? - BY A COMBINATION OP SOPHISTICATED 
SOFHTARE AND AN AMPLIFIER / Fll-TER UNIT VMMOl 
PLUaS IN BETWEEN YOUR CASSETTE RKCORUER AND 

THE zxm, 

FEATURES INC WIDE: 

• A VERIFY FEATURE SIWILAR TO IttR SPHCTKUy 
WHICH ALLOWS YOU TO CHECK til AT PROGRAMS HAVE 
SAVED PROPERLY BEFORE UNPLUGGING, 

• ABILITY TO TRANSLATE EXISTING PRO iRAKS IN 
MINUTES - NO RETYPING NECESSARY. 

• HANDLES BOTH »/C AND BASIC PROGRAMS. 

THIS REWARKABLR PRODUCT WHORE USE 13 SUPPORTED 
BV MANY TESTIMONIALS COfaES COfclPLETS «c READY TO 
USE AND CaSTS JUST CIS. 95 INCL. 

*• 64K VERSIO*! NOW AVAILABLE • 
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BBC 

MICRO 

INSTANT 

MACHINE 

CODE! 

Yes, it's true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC progrann 
into your nnodel B BBC Micro, trigger the 
connpiler, and your program is changed almost 
instantaneously into superfast machine code. 
For £34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston. 

THE BBC MICRO 
REVEALED 

By Jeremy Ruston 

. . .destined to become the bible of all BBC microcomputer 
users. . /{Personal Computing Today). If you've mastered the 
manual, then this book is for you. Just £7.95 

LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 

By Tim Hartnell 

'. . .takes you further into the cloudy areas of the BBC machine 
than anything else I've yet seen. . .' (Computer and Video 
Games). If you're just starting out in the world of programm- 
ing, then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host of 
dramatic graphic demos. Just £6.45 



Interface, Dept.YC 

44-46 Earls Court Road, London W8 6EJ 
Please sand me: 

( ) INSTANT BBC MACHINE CODE-tape and book-£34.95 

( ) THE BBC MICRO REVEALED-Ruston-£7.95 

( I LET YOUR BBC MICRO TEACH YOU TO PROGRAM- 
Hartnell-£6.45 

I enclose £ 

Name 

Address 



SPECTRUM 




Make the most of your Spectrum, with these 
acclaimed books from the experts! 

PROGRAMMING YOUR 
ZX SPECTRUM 

Tim Hartnell and Dilwyn Jones 

More than 100 routines and programs, 230 pages, and value 
for every Spectrum user Learn how to make the most of 
user-defined graphics (with a Pacman-like program, 
DOTMAN), sound, colour, and such commands as ATTR, 
SCREENS and BRIGHT, From the co-ordinator of the National 
ZX Users' Club, Tim Hartnell. Just £6.95. 



THE SPECTRUM 
SOFTWARE LIBRARY 

60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 

By David Harwood 



Arcade games, intelligent board games, brain games and 
utility programs. They're all here in this massive collection of 
60 tested programs for the Spectrum, compiled by Interface 
columnist David Harwood. Just £4.95. 



Interface. 
Dept.,YC 

44-46 Earls Court Road, London, W8 6EJ 
Please send me: 

( ) PROGRAMMING YOUR ZX SPECTRUM-£6.95 

( ) THE SPECTRUM SOFTWARE LIBRARY-£4.95 

( ) A sample issue of INTERFACE, the monthly magazine 
published by the National ZX Users' Club-£1.00 

I enclose £ 

Name 

Address 



EDUCATIONAL SOFTWARE ZX81 (16K) 
AND SPECTRUM (48K) 



tf^TERMEDIATE MATHS 1: 6 leach and test programs. Long MuUiplic^liort. Lor>« 
Divtsiofi. Highest Common Factor, lowest Common Multiple, Fractions l ( + & - 1, 
Ff actions 2 (X&-}. 



INTERMEDIATE MATHS t 6 teach and tast programs. Amas, Pefimoten, Simple 
Equations, Perconiages. Sets, Venn Diagfams. 



INTERMEDIATE ENGUSH 1: Meanings 1. Meanings 2 lhar<fer). Parts of Speech, 
Proverbs, Similes, Anagrams. 



INTERMEDIATE ENGLISH 2: Idioms, Oppoattes t, Ooposltes 2 (harder}. Group 
Terms, Odd Word Out, Speilirigs. 



• "0" LEVEL FRENCH REVISION: 3 teach and test Grammar programs, plus 3 
comprehensive Vocabulary programs- 



• "O" LEVEL MATHS REVISION: \ teach and test program, plus 2 programs using 
generated questk>rt$ from the "0" tevet sytabus. 



• ARITHMETIC FOR THE UNDER 8s: Add, Subuact, Multiply and Ohrkie. Numbers 
ore in largo site type. 3 levels. Entry of answer* with units first. 



* EDUCATIONAL QUIZ: 4 programs for the family. Questions on General Knowledge, 
R«a$onir>g, English and Maths. All questions use RND function. 



CASS£TT£S marked • are not yet 9V9dbte for the Spectwm. £4.S0pef cess&tte, or seruf 
sae for cate/ogue to: 

ROSE CASSETTES 

148 Widney Lane, Solihull, 

West Midlands LB91 3LH 

Our software hes recerved good reviews in **Your Computer", *'£dacetionaf Computing" 
end '*Smcfeif User" end Is incfuded m the MUSE Litrety of educethnei softwere. 



IBRITAINS LARGEST SINGLE 
MICRO USER GROUP 




BEEBUG^Si 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 



lf= YOU OWN A 8BC MACHINE, OR HAVE ORDERED ONE. OR ARE 
JUST THINKING ABOUT GETTING ONE. THEN YOU NEED BEEBUG. 
BEEBUG runs a regular magazine devoted exclusively to the BBC 
Micro (10 issues per year). Now 36 pages. 

Latest news on the BBC project. 

What you should know before you order a machine. 

Members' discount scheme on books and hardware, 

^ew program listings, regular advice clinic, and hints and tips pages in each 

issue. 

ApriUssae: 3D Noughts and Crosses, Moon Lander, Ellipse and 3D Surface. 

Plus articles on Upgrading to Model 8, Making Sounds, and Operating 

System Calls. 

May /ssue: Careers, Bomber, Chords, Spiral and more. 

Plus articles on Graphics, Writing Games Programs, and Using the 

Assembler. 

June fssae: Mazetrap, Mint Word Processor, Polygon; plus articles on 

Upgrading, The User Port, TV set and Monitor Review, Graphics Part II, 

More Assembler Hints, Structuring in BBC Basic, plus BBC Bugs. 

July issue 136 pages) Invaders and patchwork programs. Fix for BBC 

cassette Bugs, Mode 7 explored. User define Keys, Software reviews. High 

res graphics printout, RS423 receive fix. 



Membership 

6 months £4.90 
1 year £8.90 

Send £1.00 and A4 SAE 
for sample 

(Overseas add £1.00 for 6 mths. 
n.50 for 1 year) 



Make cheques to 

BEEBUG 
and send to 

BEEBUG. Dept A, 

374 Wandsworth Rd. 

London, SW8 4TE. 



Lion micro Computers 

London's widest 
range of 

Computer Books & 

Computer Magazines 

EXTENSIVE RANGE OF SOFTWARE 
ACCESSORIES AND PERIPHERALS 

For experts 
and beginners alike 

Lion House.227 Tottenham Court Road. London W1P OHX 
Telephone 01 5807383 & 01-637 1B01 Telex: 28394 Lion G. 
r-^jL—-) Open9to6Mon-SatC3aC«>>H <« 
!<»«»»• SEND LARGE SAE FOR OUR LISTS '^ 





ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 



Spectrum Junior Education £5.50 

Use your Spectrum to help your children with their school work. 
This cassette contains eight attractive, easy-to-use programs for 
the 7 to 11 age group. 

Topics include English comprehension, spellings, homophones, 
junior science, maths and history, 

* Entering your own questions and answers allows you to adapt 
two of these programs for exercises in any subject area. 

* Moving colour graphics and sound are extensively used to 
improve motivation. 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Suitable for the 16K or 48K Spectrum. Program notes are 
supplied. 

0-Level Chemistry (CD £5.50 

This cassette contains four clearly presented revision /tutorial 
programs. The subject matter has been carefully structured to cover 
the most important aspects of: 

* Elements, compounds and mixtures, 

* Structure, bonding and properties. 

* Redox, electrolysis and the activity series. 

* Acids, bases and salts. 

48K Spectrum and 16K ZX81 versions of the cassette are available. 
Please specify which you require. 



Professional Computer Assisted Learning materials from: 

CALPAC COMPUTER SOFTWARE 

108 Hermitage Woods Crescent, St Johns, 

Woking. Surrey GU21 1UF, 

Overseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL 
postage. 
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ANDREW HEWSON S BOOKS 



m^ PROGRAMS 

^^r^ for the 

fK^ECTRUM 

.'Hfrf HiXflANATORY TEXT 



% 

■''k 





Mr HELPLINE - the man 
who answers your ZX 
queries in his column in 
Sindair User, the author of 
HINTS & TIPS FOR THE 
ZXSOand HINTS 8e TIPS 
FOR THE 2X81 now 
presents: 

* 20 original programs for 
you to load into your 
Spectrum. 

* 20 interesting programs 
for you to enjoy and learn 
from. 

* 20 great programs to 
teach you about fixed and 

i -»» w» - , •- *N ETT variable length records, 

^>^^ v^^' •^•?*. '**' ;f * "*. PRICE binary searches, bubble 

'^i^* tvv:^''%^'^^^ '*^' £5,95 sorts, graphic displays 

All]|ffi3l|£ •" ^^^ much, much more . . . 

Program titles include: 

Machine Code Editor — Write, modify, extend and load machine 
code using this all-basic program. No need to use an Assembler 
when you have this program. 

Index File — Learn about fixed length records, save numeric and 
string information, a(Ui to, sort, modify, delete and print your 
records. Ideal as a computer based filing system. 

Dud^shoot -- Learn how to manipulate the attributes fWeand have 
fun at the same ttme. 

Graphix — Construct up to 210 graphics characters with the full 
on-screen editing facilitres, enhance and modify them and recall 
them later to build a detailed display to save on cassette. 

Spironriania — A program to stretch your artistic talents, imagination 
and ingenuity. Draws a limitless variety of curves and spirals. 

Plus: FOOTBALL, DIGITISER, DIARY and many more. 

Available through Computer Bookshops and W.H. SMITH. 



Z80 OP CODES 



£1.45 



«liM Thit HMoa r«ad¥ rechoc!ef itiH t» 600 P^« ^0 
m»cKin« echd« intTrvCTiOOt lA c]«Ct<rr\«l «Ad h«Ji*i3€C«m«t with 

cron<r«f«fei^ced Supplt«d >r\ m ^oi«ci>v« ir4A»pif*f>t wall«i 
lor «Mv r«rtrtnc« ^4 duribifitv 



PILOT ZX81 



£5.95 

Essentially the same as Nightf lite but 
without the hi res graphics. 



PUCKMAN ZX81 ^^, 

£5.95 
All action display. Best score to date, 
scour the maze for food, dodge the 
ghost, eat a strawberry and attack the 
ghosts. 



HINTS & TIPS FOR THE ZX81 

£3.95 
Available by direct mail order or through 
computer bookshops and W.H. Smith. 

THE PROGRAMS 

The programs advertised here are 
available from computer bookshops with 
a software stand, and many independent 
micro-computer shops. 



FOR THE SPECTRUM 

40 BEST MACHINE CODE ROUTINES FOR THE 
ZX SPECTRUM £5.95 

by Andrew Hewson and John Hardman. 

Section A: Three chapters explaining what you need to know about 
Z80 machine code on the Spectrum, 

* How to load and save machine code. 

* How to use the system variables. 

* How memory is organised. 

* How program lines are stored. 

* How to use the stack, the display, the attribute files. 

* How to call ROM routines - where they are and what they do. 

* The structure of 280 code - plus a valuable glossary. 

Section B: 40 routines including, 

* Scroll — up, down, side to side by pixel or by character. 

* Search and replace, token swap, string search. 

* Rotate character, invert character — horizontally and vertically. 

* Line remember - including GOSUBs, GOTOs, RUN etc. 

All routines are relocatable (except 'line remember") 

This book teaches the beginner all he needs to know in a simple, 
easy'to-learn form and its an invaluable reference work for the 
expert too! 



NIGHTFLITE FOR ZX SPECTRUM 



£5.95 
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RETAILERS 

We are continually on the look out for 
new outlets. If you are interested in 
stocking the items advertised here, write 
to us for our trade rates. 



URGENT 

We require high quality Spectrum and 
Dragon software. Good royalties paid. 
Send your samples today for fast 
evaluation. 



Ftv vouf own atrcraH fr<Kri take off to lamlmg via 
oavtQatfonal b«dcoos. over mountams amJ usm^ a futty 
dttaiieo direct»or rinOin9 and lostrumef^t landir^ syste^ri 
"Yoy arc ihe Pilot of a (igbi aircraft frytng at night *You 
must u$o vour %ki\ and judgment to llv voi«f dtr craft 
accurately over radio beacons arnJ thef> land safety on ihe 
runway •Hazard* $tB mountains and cross winds 
■fnstfumenis. Artificial Horiion, ^Jon Directioria! Seacon, 
VHF OmnKJtf actional Rarvge. Initrumani Landing System 
*RtadOvts Gear. Flap, Airspeed, Oisiarice Measuring 
Eouioment, Vertcftl Speed. RPM aruj heautng 'Visual 
dtsp'ay of runway on approach *& MoOes from Take off 
to Autopilot * Happy farvd^ngs ' 



QUANTITY 


PRODUCT 


COST 




















^ 1 A^l»^ A A \/ A B I P ^■r\ . 


TOTAL 





NAME 

(block capitals pleased 
ADDRESS , 



Mv Access/ Barctaycar d No. is. 



Signed _ . , 

Pott to: HEWSON CONSULTANTS, DEPT SU 60A St MARY'S STREET, WALLINGFORD, OXON OX100EL. 
TEL (0491) 36307. 
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C J E (3(DB 

fcJ* fcJ« ^« SPECIALISTS 

microcamputers 

VA T included where applicabte 

QUALITY DISK DRIVES 

Single drive 40 track single sided 1 x riXk £200.00 

Doal drive 40 uack singte sided 2 x 100k , £350.00 

Duat drive 40 track double sided 2 x 200k £546.25 

Dual drive 80 track double sided 2 x 400k £799.25 

All drives are cased with own PSU for retiabtlitv, 

and indifde cof>rKK:ting cables and utilities disk. 

DeMv(^fV £4.00 

SOFTWARE FOR THE BBC MICRO 

MISSILE COrcTROL the first implementation on the 

BBC Micro of the popular arcade game. (32K) £9.00 

MAZE MAN an auiheniic version of the popular 

arcade game. i32K) £6.00 

BALLOONS a highly onoinal game that soon beconies 

compulsive playing. [32K) £6-00 

DISS ASSEMBLER the nr^emory dunnp routine includes 

a scrolling back in mennory facility. 1 16K) £5.00 

MISSILE CONTROL, MAZE MAN h BALLOONS 
use the Keyboard or Joysticks tor control 

30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

This Book co^itdins pjoyram iistirms, with explanations & 

tips on using the BBC Micro 

GAMES UTILITIES GRAPHICS £r MUSIC 

Moat programs will run on Model's A & B 

Ed ted by C.J. Evans, various Authors. 

A pair of cassettes with all the progranre is available. 

BOOK £5.00 
BOK & CASSEHE SET £9.00 

LEADS 

The BBC Micro comes without a cassette lead 

7Pir> Dtn io2 x 3.5mm & 1 x 2.5mm mtnijacks £4.00 

7Pin Din to 5Pin Din & 2,5mm mimjack £4.00 

7Pin Din to 7Pin Din ...,., £4.00 

7Pin Din PLUGS Two for £0.66 

6Pin Din PLUGS ifor RGB socket) .Two for £0.66 

5P!n Din PLUGS (360' for RS232K Two fof £0.65 

RS423 TO RS423 (BBC Micro to BBC Mcrol 
Two metre cable £4.00 Four metre cable £5.00 

TELEVISION/MONITOR LEADS 
fuH range available 

Phono plug to Co-ax with high quality cable 3 Metres £3.00 

BNC Plug to 8NC Plug . . . , £3,10 

BNC PliiQ to Phono Plug 
(i.e. BBC Mfcfo to Redrffusicn TVRM) £2.20 

PRINTER CABLES 

BBC to 36 way Centronics Type conr>ecior £17.60 

BBC to 25 way D Type (For use with RS232) . , £9.50 

BBC to 40 way edge connector (Centrontes 739) £20.00 

TORCH to 36 way Centronics Type connector. £20.00 

BUNK C30 COMPUTER CASSEHES 

Ten for £4.50 

15 Way Type Plug wHh Cover £2.75 
Computer graphics design pads 100 sheets £4,00 



BBC UPGRADE KITS 

RAM UPGRADE ( lOOnsJ £23.00 

KIT A Primer €rUO Pon £9.50 

KIT B Anatogue Port £8.00 

KITC Serial 1/00 RGB ..,. .£10.00 

KIT D Expansion Bus/Tube £7.50 

Full Upgrade kit £58.00 

Ail components full specification 

STAR DP8480 PRINTER 
FROM £250.00 INC VAT 

aOCPS : 80 96.' 132 COLS 
BtDlRECTINAL LOGIC SEEKING 
TRACTOR WITH FRICTION FEED 

CENTRONICS £217.39 + £32.61 VAT = £250.00 

RS232 £236.00 + £35.25 VAT = £270.25 

High Res Graphics opuon to atlow BBC Screen dumps 

n5.00'C20.00 
(24HR SECURJCOR DELIVERY FOR PRINTERS £8.00) 

VAT iticltided where applicable 

Send SAE for futt Price List of our large fangc o1 accessor i<». 
POSTAGE Add 50p per order or as stated 

C.J.E. 

mLnrnnnmni itare ^^P* *YCK 26 HENRY AVE. RUSTINGTON. 
I I IILiI UUlJIIipUICI a W SUSSEX BN16 2PA (09062) 6647 



HOME COMPUTER USERS 

PRODUCT INFORMATION SERVICE 

Do you want the right computer for you? Do you want the right 
hardware? Or the right software? At the right price? If you're 
thinking about making a purchase but aren't sure just which 
product will suit you best why not seek a swift overall picture of 
what's around from us? Simply let us know what you're 
interested in and we'll send you a personal summary of what's 
available: facts, figures, suppliers, details. We'll also enclose as 
much manufacturers' literature as we can and add whatever 
related data we think might be worthwhile for you. We'll tell 
you of any special offers we're aware of, and even help you 
with your order is you wish. If we don't know how to answer 
your enquiry we'K try to find out: if we can't we won't take 
your money. Try us — we're here to help you make the right 
decision. 

SECONDHAND COMPUTER REGISTER 

We can also help if you want to buy or sell secondhand. We 
keep a register of currently available used computers and 
peripherals and send appropriate details from it to every 
interested enquirer. This advertisement appears in many 
computer magazines, which means a lot of people will read it. 
So, if you're looking for secondhand value write and ask us. If 
you want to sell, send us full details of what you have to offer 
and we'll do the rest. Registration costs £4 (or C3 if the total 
asking price is under £100), and will be maintained until you've 
sold. Each registration wilt be acknowledged, 

ALL ENQUIRIES COST £1 

Please send enqukies/registrBtions (including cheque /PO) to: 

DAVID HEARTFORD 

91 High Street, Evesham, Worcs WR11 4DT 



SUPPLIERS: If we haven't contacted you please write to us. 



Campbell Systems 



The very best in machine code for 
SPECTRUM and ZX81 



Spectrum 16K GULPMAN game of the xxxMAN variety, with 15 
mazes, 4 chasers, laser defence, 9 grades, 9 speeds, demo mode, 
choice of joysticks control. "An extraordinarily good program" 
raves Boris Allan for Popular Computing Weekly, W© think you 
will agree. C5.95, 

Spectrum 48K MASTERFILE business/domestic filing and 
reporting system. So flexible it \s equally usable for your nrtatJing- 
lists, catalogues, stock control, text extracts . . . applications are 
endless. Fully user-defined data and report display fornr^ts, 
dynamic variable- length file, records, and data items. Fully menu* 
driven, with powerful search facilities, sorting, total /average, 
update, multiple independent files, printing. Yes, we aim to 
support Microdrive when Uncle delivers. Nearly all the 8K we use 
is machine code, so you get 32K per file. Comes with example file 
and 12-page manual. £15.00. 

Spectrum SPDE 16K Disassembler and Editor, as used by other 
ZX professionals, and we used it to develop the above. £5.96, 
ZX81 t6K GULP a almost identical spec to GULPMAN, £4.75. 
ZX81 16K to 64K THE FAST ONE is the predecessor to 
MASTERFILE and is in use all over the world now. Specification is 
very similar to MASTERFILE, £12.00. 

All programs supplied double-recorded and mailed 1st class by 
return. Prices include VAT and postage within Europe, SAE for full 
list, 

CAMPBELL SYSTEMS (Dept YC) 
15 Rous Road, Buckhurst HilL Essex IG9 6BL 

England 
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There's only one thing that can 
help you get the best out of 
your BBC Micro ... 




I 
t 
I 
I 
t 
I 
I 
I 
I 
r 



t 



The only non-commercial independent 
National BBC Microcomputer User group 

Please enrol me as a member of LASERBUG. I enclose a cheque/postal order for £12.00 for twelve months 
subscription/£1,00 plus S.A.E. for sample copy. 



Name. 



Address. 



Tel 



Please make all cheques/ postal orders payable to Laserbug arid send to: 

LASERBUG, 

4 Station Bridge, 

Woodgrange Road, Forest Gate, 

London E7 ONF. 



SiMON 

MICRO-SOFT 



'% 



:(^^Tf:^. 






^. 











FULL COLOUR, SOUND. HIGH RES. & U.O.G. PROGRAMS -^l^ 

POR THE 

IGKZXSPECTRUIVI 

COLLECTION ONE £4.95 
CAR CHASE 

Srmilar (o the popular Afcade game "Dodgoms" bul wim a ur»ique an<i exolin^ 

Ottterence. 

FRUIT MACHINE 

This game offers gamble, hold and super nudge and m poss4)iy one of me 

most reattstic versions avatiabte. 






m>mm. 








m^^im 




COLLECTION TWO £4.95 

PLANET DEFENDER 

New moving landscape space game for the Spectrum. If you can retrieve the 
Plasma 8ombs then stand by to defend yourself. 

U.O.G. Toolkit 

User deined graphics made easyf Auto-k>ad. Auio*save data dtsplay (primer 
optional), rotate. B<nary or decimal number accepted w^hout the need to use 
the awkward BIN key. 

Our computof programs are recorded on quality casseties and dfO guaranteed 
for one yoar. Each cotlection of two programs costs or^ly C4.95 and ail four 
may be purchased at a spociaJ discount rate of £7.95. 



ORDER FORM 






NAME 

ADDRESS^.. 



W?Mlkl 

^^i^ 










PLEASE SEND ME • 

COLLECTION ONE Q COLLECTION TWO Q 

BOTH COLLECTIONS f:;, * 

\ inclose cfiiQus-^P.O. fot ' 

SIMON MOOSOFT, Dapt YC, m GODtnTTON ROAD. ■ 

ASHFORO, K£WT, TK23 1LW | 



from 



^SPECTRUM AND ZX81 SOFTWARE' 



SOFTWARE 




•••••SUPERCHESS»»»*» 

Play against the most powerful ZX chess program. '10 levels of 
play '2 evaluation strategies 'a substantial book of openings eg. 
Sicilian, Ruy Lopez, Queens Gambit 'high quality display with 
hi. res. pieces €r board, list of rtioves, playing level. Many more 
features too: self play; recommended move; analyse. Each 
cassette comes with full instructions. 
16K ZX8t £6.95. 48K SPECTRUM £7.* 

•••SPECTRUM SPEECH^*^ 

Yes it's possible! Speech for the Spectrum, ready to use in your 
progranr^. Each cassette is supplied with user docunr>ent3tion and 
sample program. No extra hardware is required, uses Spectrum's 
speaker and top 32K RAM. 
VOICE PACK 1 - MATHS, 30 plus words (0 to 9. plus, add, 

divide, etc.) 
VOICE PACK 2 - SPACEWAR, 30 plus words ('red alert', 'fire'. 

'phasors', etc.) 
48K SPECTRUM. , £6.95 each 

•♦•SPACESHIP ADVEISITURE^^^ 

Can you find a way to leave the planet with your damaged space- 
ship? 
48K SPECTRUM £3.95 



••♦SPECTRUM ASSEMBLER*^* 

aid for all machine code programmers. 



User 



An essential 

documentation is supplied with each cassette. 

48K SPECTRUM £5.50 

All prices are inclusive. Dispatch within 48 hours of receipt of 
order, Serid cheque or postal order (and state whether ZX81 Of 
SPECTRUM) to: 

CP SOFTWARE 
17 Orchard Lane, Prestwood, Gt. Missenden 
Bucks. HP16 0NN. 
Aiso Bvaifabfe from: 

PHILIP COPLEY Ltd 

West Yorkshire. Tel: 0924 272545 

GEORGES 

89 Park Street, Bristol 



I 



^A 




SOFTWARE A + F 






<5T¥TJ 







rp3S?S5Svj 



I8i«> ■ !»<• 



12K ATOM 
Starburst £5.75 
Torpedo Run 
Zodiac" 
Cylon Attack 
Space Panic 
Dath Satellite' 
Painter 



£6.90 



BBC MODEL A 
Hours of enjoyment for all the family. Most Jo^^'' o^ Alos" 
are written in machine code and feature fast 'above also runs on Model B) 
moving graphics, sound effects, high score ^^^ MODEL B 
tables etc. Lunar Lander 

Early Warning £6.90 
Road Runner 
Frogger £8.00 

• Hours of purgatory with these adventure games - can vou get out alive? 

I BBC MODEL B - BRAND NEW INTERACTIVE ADVENTURE ^,. * 

♦NEW GAME WITH SUPERB GRAPHICS. 'PHARAOH'S TOMB' WILL GAME * 

♦ BE THE BEST £8.00 YOU HAVE EVER SPENT ON AN * 

* ADVENTURE GAME. * 

************ ***^**************-wii,-w********************>IHt1it* 

ADD 4 OR 6 EPROMS TO YOUR ATOM WITH OUR 'ADDA' 
BOARDS 4 WAY 'ADDAN EPROM' BOARD £20.75 

6 WAY 'ADDAN EPROM' BOARD £28.75 

ATOM TOOLKIT EPROM - 22 EXTRA COMMANDS AND 5 
FEATURES INCLUDING 1200 BAUD CASS. OPERATING 
SYSTEM £18.50 

A + Ps QUALITY SOFTWARE LIBRARY ALWAYS REQUIRES 
NEW PROGRAMS. SUITABLE PROGRAMS CAN EARN TOP 
ROYALTIES. SOFTWARE UNDER DEVELOPMENT FOR 
ATOM, BBC, DRAGON, SIRIUS AND SINCLAIR. 

TO ORDER,WRITE ENCLOSING CHEQUE, POSTAL ORDER OR CREDIT CARD NUMBER 
OR TELEPHONE CREDIT CARD NUMBER - 24 HOUR SERVICE 

VISIT OUR SHOWROOM FOR A DEMONSTRATION OR MAIL ORDER 



061-223 6206 



TELEX: 667461 (Attn. A+F) 



830 HYDE ROAD GORTON MANCHESTER M18 7JD 



^s woiv NOOVHQ Daa wndiMds snmis wvio 
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New From Fuller 

FD System for the 



SPECTRUM 



£39.95 

+ £2.50 p & p. 



Professional Keyboard & Case — 

This unit has the same high standard as our ZX81 unit. 

Tough A.B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and 

the Power Supply. 

Our own Power supply is available:- 9 volts DC at 2 amps. 

Mains either 110v or 240v AC at £5.95 + 80p. p & p. 

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel 
key switches have gold plated contacts and a guaranteed life of 10^ operations. 
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it 
into the FD case, plug in the keyboard and that's it. No technical know how or soldering 
required, the built unit is tested and comes with a money back guarantee* 
Spectrum Keyboard and Case Kit £33.95 

Our Mother Board for the spectrum has 2 slots at £15-95 or 3 slots at £19.95. this unit also 
fixes inside the case, p & p 80p. 

SPECTRUM SOUND AMPLIFIER £5.95+ 80p p & p. 

Complete with leads, volume control and loud 
speaker in tough ABS Plastic case measuring 
5" X 3" X 1" just plugs into your spectrum MIC 
input. 




£29.95 >? 



+ £2.50 p & p 



First Anniversary Offer 

The FD System is now one year old and Fuller are 
celebrating with this amazing offer on the FD42 
Professional Keyboard and Case. 

Makes an ideal Christmas present to expand the new 
low priced Sinclair ZX81 . Or why not buy a new ZX81 
based system directly from us, consisting of ZX81 , FD42 
keyboard and case with power supply and reset switch, 
leads and manual £69.95 + £2.50 p & p 
FD42 Keyboard and Case Kit £24.95 + £2.50 p & p 
FD42 Keyboard Idt £14.95^80p p & p 

STAR TREK FOR ZX 16K SPECTRUM 

Play this popular adventure game on your Spectrum with ship display and sound 
£5.00 + 50p p & p 

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTRE. 

Mali to FULLER MICRO SYSTEMS, 

The ZX Centre, Sweeting Street. Liverpool 2. England. U.K. 
Please Supply:- 

Name 

Address 

SAE (or more details — Enquiries: Tel. 0S1-236 6109 







a 
fa 

fa 
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I 



THE 



BUFFER 



MICRO SHOP 

(NEXT TO STREATHAM STATION) 

NE\N SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 



PROGRAMS. GAMES. "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tel: 01-769 2887 



Hardware & 
Software 

HARDWARE 

• ADPROM 4000 FOR CONNECTING EPROMS TO 
YOUR COMPUTER (VIA 24 PIN EPROM SOCKET) 
ATOM, PET ETC. 

• GEM lOO CMOS BASED EXPANSION BOARD 
FOR ACORN ATOM. 

• COMPUTAPEMASTER FOR ALLEVIATING THOSE 
TROUBLESOME LOADING PROBLEMS - CAN BE 
USED FOR COPYING TAPES. 

• CONSOLE CASES FOR THE ATOM. 

SOFTWARE 

• GAMES. BUSINESS PROGRAMS ETC. 
^ACKUP. ^^P ^^ SEEUS AT THE 

NORTHERN COMPUTER FAIR 

&-27 NOV. 1982 STAND 432 

FUU DETAILS OF ALL OUR PRODUCTS WILL BE SENT 
ON RECEIPT OF AN AS S.A.E. 



tllNCA PRODUCTS LTD (Oept o 

LYON WORKS, CHAPEL STREET 

SHEFFIELD S6 2HL 



PROGRAMERS DREAM 
(SPECTRUM) 

P.O. is an advanced TOOLKIT sddirig tho following extra features to the standard 
SPECTRUM. 
n» RENUMBER (INCLUDING THE FEATURES OF RENUMBER DELETED 

12) BLOCK MOVE AND RENUMBER. 

13) BLOCK OR LINE ERASE. 

m CHANGE STRINGS (AS SELECTIVE AS REQUIRED). 

15) DUMP (VARIABLE NAMES AND VALUES). 

(6) DISPLAY PROGRAM AND VARIABLES SIZE. 
If vou na«d a speedy M/CODE program that will RENUMBER, CHANGE «ll or some of 
your variable or string names. Change commands, string contents, MOVE wtiote blocks 
of program and RENUMBER them to fit into availabSo gap. Print to theic^een the final or 
developing values of the program variables, insido a FOR NEXT LOOP if required, to 
display the si^e of your program with or without variables. To erase' instantly lines or 
blocks of text then you need PROGRAMERS DREAM. The whole program is just 1450 
BYTES of fast M/CODE and requiros only a single line of BASIC to control it. 
Furthermore this powerful debugging tool is complete with explicit irvstructions and 
costs just t7.00. 

SPECTRUM RENUMBER DELETE 

Just 600 BYTES of fast MACHINE CODE. Controlled by a singte line of BASIC (A 9999 
REM) into which the START, NEV/ START. INTERVAL & STOP NUMBERS are 
enters. A BLANK REM gives an AUTO 10 RENUMBER. Resolves leading jump 
numbors in expressions jind non-existent jump numbers if affected by a renumber pass. 
Alt GOTO, GOSUB, RUN, LIST, LLIST, RESTORE JUMP NUMBERS ARE CATERED 
FOR. NO EXTRA WORK. The last altered jump number can be flagged by listing after a 
pass. Pull legality checJcs and ERROR REPORTS. DELETE simply requires a start and 
stop number and It's ready. Call from BASIC or immediate mode. Ouick, clean and easy. 
"You won't biiy a better RENUMBER progrom for the SPECTRUM." E5.00. inc VAT and 
post, 

SPECTRUM DISASSEMBLER 

Your flexibfe friend. By using the printer buffer for tempore ry storage this program 
allows you to format output as required. Its output is a clcdrty defined 12 CHARACTER 
mnemonic although 9 will suffice. This can be printed to the screen in one or more 
columns, or to the ZX pnnter, into an array for later printing, or use it Mlh your M/CODE 
loader program. All 1,2.3 and 4 BYTE Z80 opcodes haridled. Also inc'udod are the 
caicuKatior) of both absolute and reJativo addresses plus SPECTRUM RST literals. Switch 
literals on and off to print TABLES and other FLAGS. Complete v«th a demo progrom in 
order that you may extract the best from this excetfent program > This may be iho koy to 
your understanding of the SPECTRUM. JUST 1500 bytes of fast M/CODE it's ftexSbto 
and v^l even disassemble itself. JUST €5.50. INC. 

Di-LOADER 

All the features of the disassembler and more. Disassembte CODE as you toad it. 
Backtrack. INSTANTLY create an insertion oap, or DELETE any anrwunt of CODE. Use 
LITERAL SWITCHES. RESTARTS Of STOPS. Auto RAMTOP sening loads CODE at 
given address. Display features ADDRESS. CODE, 280 MNEMONIC AND ASCII. 
Program ho*ds M/CODE in BASIC to preserve RAMTOP for the loaded CODE. Only 
46^ BYTES. Speed your undersianding of M/CODE PROGRAMMING. Full 
instructions. £7,00. 

ALL THE ABOVE M/CODE UTILITIES ARE POSITION INDEPENDENT FOR 
LOCATION. ABOVE A RAMTOP OF YOUR CHOICE. 

WORK FORCE 
140 WILSDEN AVE, LUTON, BEDS. 



ZX81 & 16K 

THE TOMB OF 

DRACULA! 



I^ID HORROR 



I(] 



\ 



ADVKHTURe OAMtei 



Occupying over 13^4 K of memory, a superb 3D graphics 
adventure game for the ZX81 with 16K RAM, for only 
£3.95! Enter Dracula's tomb at 30 minutes to sunset 
... wander through the tomb's pre-mapped 300 vaults 
in search of the fabled Vampire's Treasure ... pick up 
valuable silver stakes and use them to defend yourself 
against the lurking horrors ... ghouls, zombies, pits of 
primaeval slime ... See them all on the ZX8Vs pfan of 
the tomb ... when it will let you! Take a chance on a 
Mystery Vault ... if your dare! And all the time the 
minutes are ticking by to sunset . . . when Dracula rises 
from his coffin and comes after you! Each of the 
infinite levels of the tomb has its own 300 vaults ... go 
as deep as you like, the Prince of Darkness will seek you 
out in his blood-lust! WARNING: people of an 
exceptionally nervous disposition should play this game 
only during the hours of daylight! Special facility 
enables a game in progress to be saved on tape so you 
can continue it whenever you choose. 

Price of only £3.95 includes ready- to-load cassette with 
library case and inlay, full instructions, postage and 
packing. Order today! Money refunded if not delighted! 
Send cash, P.O. or cheque to: 

MOVIEDROME VIDEO (DEPT. YC7)I 

19 Leighton Avenue, Pinner, HA5 3BW. 
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STONECHIP ELECTRONICS 



PRODUCTS FOR VIC-20, SPECTRUM, ZX81 




ZX81 USERS 
THE ZX- PANDA 

UNIQUELY EXPANDABLE 16K RAM 
PACK 



»l^>Sii) 




EXPANDABLE INTERNALLY BY PLUG-IN MODULE TO 

FULL 32K 

ATTRACTIVE CUSTOM MADE CASE CONTOURED TO 

REAR OF ZX81 FOR MAXIMUM STABILITY 

COMPACT SIZE. LED POWER INDICATOR 

COMPATIBLE WITH MOST EXPANSION SYSTEMS 

ZX-PANDA 16K EXPANDABLE RAM 

2X-PANDA 16K EXPANSION MODULE 

OR FULL 32K EXPANDED 

Now available from Green's at Debenhams 

and other local dealers. 

Suggested retail price for 16K - £32.95 



OWNERS 

Fuiiy Assembled, Cased and Guaranteed 

MASSIVE 16K RAM MEMORY 
EXPANSION 

PLUGS DIRECTLY INTO YOUR VIC-20 OR 
MOTHERBOARD 

£44.95 



EXPAND YOUR VIC-20 WITH 



Tandem 




3+1 EXPANSION UNIT 

FOR USE WITH MEMORY AND GAMES CARTRIDGES 

MORE THAN 1 UNIT CAN BE USED IN TANDEM TO GIVE 

EVEN MORE EXPANSION 

INCLUDES ROM SOCKET 

PLUGS DIRECTLY INTO YOUR VIC-20 EXPANSION PORT 

ATTRACTIVELY CASED 



£35.00 



ZX SPECTRUM OWNERS 
SPECTRUM ECHO 

MAKE FULL USE OF YOUR SPECTRUM'S SOUND 

FACILITY BY AMPLIFYING IT! ENABLES LOADING AND 

SAVING TO TAPE WITHOUT SWITCHING LEADS 

NO ADDITIONAL POWER SUPPLY REQUIRED 

OTHER FEATURES INCLUDE: 

• TONE AND VOLUME CONTROL 

• AUDIBLE CUEING FACILITY 
' DIN COMPATIBILITY 

• ATTRACTIVELY CASED 

£23.50 



PLEASE SEND ME: . 



I enclose £. 



NAME 

ADDRESS 



YC12 



Send now to: 

STONECHIP ELECTRONICS, 

UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY, 

SURREY. TEL: (0276) 681131 
MAKE CHEQUES OR P.O.'s PAYABLE TO: STONECHIP LTD 



ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED 

ALL PRICES FULLY INCLUSIVE 

ALLOW 28 DAYS DELIVERY 
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ZX81 MACHINE CODE? 



ZX.ASZMIC vovn transforms ZX81 intoan 
Assembly Language programming unit 

FULL-SCREEN EDITOR 

Sixteen shift key« take you into a world with a word proce0«or feci. A blink cursor 
movea at your command to control insortlon^ rubout, line or atring deletion, auto- 
acroU tt page flip up or down. Text block operation*. Ultra-fatt editing. 

MULTI-FILE SYSTEM 

Declare aa many riles as you like, with any names you like, U they are automatically 
handled by the Operating System. Merge them, delete them, print, save «t load them. 
It edit them by name. Superb flexibility with a simple but powerful system. 

TOTAL ASSEMBLER 

Full zao mnemonics, unlimited length tabcli, ORG ^ £QU directives, proper assembly 
listings with errors Oagged on screen or printer. Relocatable object code St options to 
fmcititate cross -aasembly. Interpretive immediate execution available* 



POWERFUL DEBUG 




AH the uaual dump, modify, fill It copy commands: plus breakpoints, single stepping, 
context control, the convenience of interpretive execution mode, lull use of the names 
in your program. Command Macro*, autodump, and ful! operating system interface. 

HI- RES GRAPHICS 

255 X 144 resolution under program control to give you truly convincing graphics. 
With the power tf flexibility of assembler you can really uie this high definition. 



MUCH, MUCH MORE 



Repeat function on all keys. Double height titling on printer. Lots of extra*. 3ut more 
important than all these features, attractive though Ihoy are, is the fact that ZX.ASZMIC 
is an integrated development system in which everything fits together to give you a tool 
which can satisfy the professional programmer by simplifying all stages of the program 
development process. It is excellent for those who are taking the first steps Into real 
programming but the more expert you become the better you realise iust what ASZMIC 
can do for you. If you are at all Interested la machine code It will be worth your while to 
find out more. 



4*«S*e**iS^«e«4i*!^**#««*4r«#4ie««* ***«***« fti^iS*)«i«««4f *«**«*** 

1 ComprOCSyS limited 

« I enclose £39.95. Please rush mc ZX, ASZMIC + manual 

-» 

t NAME , 

■» 

« Addrevi . 

♦ ...,,,,*. 

♦ * 

J Sole UK agents: CAPITAL COMPUTERS LTD. 

J 1 Branch Rd. Park St. St Albans AL1 4RJ. 

J Phone 0727 72917. 

♦ Cheques payable to Com procsys/ ASZMIC YC12 



EXPLORING SPECTRUM BASIC 

Mike Lord's latest book lakes the reader beyond 
the Sinclair Manual. It contains a wealth of 
programs and explanations of Spectrum BASIC 
programming techniques. Topics include writing 
games programs, personal, business and 
engineering applications, and utility programs. 
Worth far more than t4.95 

THE EXPLORERS GUIDE TO THE ZX81 

Mike Lord's acclaimed book for the ZXd1 
enthusiast. Includes games, business, engineering 
and utility programs for both IK and 16K 
machines, an introduction to Machine Language, 
with a list of useful ROM routines, hints & tips, 
and hardware notes including RAM and I/O 
circuits, 'of the greatest value" (ZX Computing 
review) -. £4.95 

MASTERING MACHINE CODE 
ON YOUR ZX81 

By Toni Baker; 180 pages of immense value to 
beginner and expert alike. .,...., C7.50 

AM prices include U.K. P & P - no VAT on books. 
Overseas customers add £1 .50 carriage per order. 

TIMEDATA Ltd. Dept a 

57 Swallowdale, Basildon, Essex SS16 5J6 
Tel: (0268) 41 1 125 (Morv-FH) 



VfSA 



c>xo^o' 



c?3^o 




THE ATOM MAGIC BOOK 

By Mike Lord. A wealth of games »nd other programs 
storing speech in your ATQM, convening programs written in 
Other BASlCs. and many more uteful software & hardware 
tips , €5.50 

GETTING ACQUAINTED WITH YOUR ACORN ATOM 

8v Tim Hartnell & Trevor Sh«rptes. dO progfdms including 

draught* £7.95 

PRACTICAL PROGRAMS FOR THE BBC COMPUTER & 

ACORN ATOM 

8y David Johnson-Davres „ - ....*. £5.95 

ATOM CASSETTES 

We stock a selection of the best: our latest being CAAD: 
MuncHer •*- MancaiA * Target * LIFE 7K 4 great programs 
on one cassette f Of only . €6.00 

RAM FOR YOUR ATOM (Or other ^MHl 6&02/68XX 

machine) 

1 6 or 32 Bytes; expand your ATOM to 2 B or 38K RAM. ideal 
for Word Processing. Chess programs & Business software. 
Compatible with other Atom software & hardware including 
the disc drive. To fit inside the ATOM or Eurocard rack 
mounting. Some types run from a single *5V supply. Sa© 
for details. 

NEWn ATOM ROAM BOARD MZ16& ..., £35.00 inclusive 
Allows software switching between up to 3 utility ROMs and 
also 4 K PAM fitted so yoj can load your own ' utility" 
programs from tape or disc. Simple plugs into sockets on 
ATOM boan:^. 

Alt prtces inclusive of UX. P & P & VAT where applicabte. 
Overseas customers please add € 1 ,50 surface mail. 

TIMEDATA Ltd. oept a 

57 SwaUowdale, Basildon, Essex SSI 6 BJG 
Tel: (0268) 411125 (Mon-Fri) 



^^fgM9M9g»Mn§n%Wk i I i&BllU\l.\%%\\iniVlXV 



iliinEDALA <~LilTlEDAilA 



^^A I 
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CHRISTMAS BONANZA 
SPECIAL OFFERS 

lEIectronic Products Crewe 

SINCLAIR KEYBOARDS 



EPC H.D. 19 Hexpad (Machine 

Language) €13.00 

♦EPC 41 Standard Keyboard 

+ Extra Shift £25.00 

*EPC 53 Alpha/Numeric- 

Numeric Keyboard £28.00 

EPC RAM PACK FLEXl CABE 

(stops white/out due to 

vibration) £8.09 

VIDEO-GENIE 1 il TRS 80 

32K RAM PACK UPGRADE 

KIT TO FIT ALL MODELS 

No POWER PACK 
UPGRADES REQ'D aS.SO 

Trade Enquiries Invited. 



LOOK! LOOK! 

(DUE OUT SOON) 

ATARI - RAM PACK 

KEYBOARD 

(COMPUTER GRADE) 

SAE BRINGS INFO. 



NOTE 

'EPC 4t & 53 ARE PLUG W i.e. NO 
SOLDERING EPC HD 1$ REQUIRES 
SOLDERING AND HAS TO BE USED 
WtTH AN EXISTING KEYBOARD (FuH 
fitting instructions suppliodJ IF 
ORDERING EPC 41 & HD 19 SPECIAL 
CONNECTING LEAD SUPPLIED. 

Prices inc. VAT and P & P 



ELECTRONIC PRODUCTS CREWE 

2 Ennerdale Road, Wistaston, Crewe, 

Ches CW2 8RT. Tel: 0270 664376 




MICRO-PLINTHS 

WITH THIS ALL STEEL PLINTH, MADE 
ESPECIALLY TO 
MATCH YOUR 
VIC 20 



You can give 

your HOME 

COMPUTER 

THAT 

MICRO LOOK 



\ 



::> 



It's inexpensive too — Just t^9. 5U 

SEND CASH WITH ORDER 

MICRO-PLINTHS 

18 LAMMERMOOR ROAD 
LIVERPOOL LIB 4QP 



VIEWPOINT 



THE PROGRAM THAT 
YOUR ZX SPECTRUM HAS 
8EEN WAITING FOR! 



Draw complex 3'dimcnsional objects View them after rota* 

tion in any or all of 3 dimensions 

Features: 

1} Rotation in 3 dimensions about a single point. 
2} Rotation about a line between two points. 
3] Generation of stereo pairs 
4] View from one point towards another point. 

Objects can be stored separately on tape and copied to the ZX 
printer. 

Written in BASIC for you to modify to your own require- 
ments, 
(deal for computer modotling, molecular modelling, CAD etc. 

Viewpoint - with full instructton and examples 
£6.50 

I Jusi starling to write machine code programs? The ideal a$- 
I sembler for beginners is Ultraviolet Look at the facilities that it 
offers 

Works entirety m decimal (no hex problems): all Z80 \n- 
struciions correcilv assembled; supports the pseudo- 
instructions EQU, ORG Imultiple ORGs allowed). DEFB, OEFW 
and OEFS; code can be assembled at one locaifon and then re- 
located; allows alphanumertc labels of any length; full listings 
I of assembled code and mnemonics can be output to the 
printer; full error trapping with faulty instructton clearly indi- 
cated; comments can be included in the source file. 

The ideal complement to Uttravtotet ;s Infrared - an easy^to* 
use disassembler 

So now there is no need to be intimidated by machine code - 
with Ultraviolet and Infrared it's child's play' Buy ihem from 
the machme code specialists - ACS Software. 



ULTRAVIOLET -£7S0 



INFRARED - £6.75 



Ail our Spectrum programs wtit work m both 16K and 46K 
models Please send sae for details of 2X8T oroq'ams 



ACS SOFTWARE 



7. LidgellCrescenl. 
Roundhay. 
Leeds LS81HN 
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QCP-FORTH! 

*FULL FIG-79 STANDARD 
(NON-DISK) 
♦FASTER THAN BASIC 
♦EASIER THAN MACHINE CODE 
♦SUPPORTS ZX-PRINTER 

Forth, for those who are not already coovens, is perhaps (he closest yet 
lo the ultimate aM- purpose computer language, it is designed to be fasi^ 
portable arid oxtr^m^/y flextt>le. A FORTH program consists, largetv. of 
defirvitioos of new FORTH words, eiiahiing a user to develop a unique, 
application ofiented, vocabuLary. Jt is even possible to alter the synux 
TO suit your application {or just your styte of program^. 

♦TAPE & DOCUMENTATION ... £10 
GAMES PACKS 1&2 

Pack 1 tncJudcs: Space Torpedo, Reverse, M/C Ufe and more. 
Peck 2 includes: Robot chase. Nim, Music, Mini Ad venture etc, 

UTILITIES PACK 

Enhance your BASIC Frosrems with this set of useful machine code 
routines. 



GAMES PACKS 



£6 each 



UTILITY PACK ... £5 

*»*COMING SOON*** 

PILOT: the educational language 

ALL PRICES INCLUDE VAT & P&P 
QUALITY STACKABLE CASSETTES 



□uasar Ccxnpulaiianal 
Paraphernalia ^^ 

He MERCIES AOAO UXBRtDGE MIOOLESEX 



^-^^^ 



SOFTWARE & IDEAS FOil THE 

SPECTRUM 

,16 U 4oK MICROS) 



O" 7 




K II III " I : 






^co=!:::::; 


^: III : : II 







GRAPHICS PLOTTING PAD 

Hi Res Graphics Plotting Pad. Full 
256+176 pixel resoliition, Semi- 
iransparent to aid copying. Sup 
plied with pixel ruler and full instruc- 
tions - £2,90 iSO-sheet pad). 



SHAPE DRAWING PACKAGE 
Shape — a shape drawing routine with 
a library of shapes — including skeleton: 
provides the ability to easily construct 
your own designs. Many facilities 
including expand, rotate, mirror and 
shift. Full mstruciions £4.50. 

• SPEUAL OFFER - GRAPHICS PAD + 
SHAPE PACKAGE - £6.00 " 

CHART DRAW 

Chart draw allows pie charts, bar charts and line graphs 
to be easily drawn, in full colour. The inputs required for 
each chart are fully prompted by the program and they 
provide such facilities as axts labelling h scaling, A 
completed graph may be a ZX printer or stored on 
cassettes, to for a chart slide show. Full instructions - 
£5,00. 



* Ssltwvt dtsiQn tervtfv ivtMitM. 
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SOFTWARE IN ASSOCIATION WITH INTELLIGENCE IGBJ LTD. 



MACHINECRAFT LTD 
SPECTRUM SOFTWARE 



FINANCE ZX A complete personal banking system. Menu driven and 
allows for the separate saving of data. £575 

CAVE ATTACK Guide your spaceship through a trecherous cave system 
trying to destroy ds many alien eggs as possible. At the exit is the alien that 
laid the eggsn £5.75 

737 COCKPIT Requires 48k. £5.75 

J A HID A space exploration game. An unlimited universe is the setting for 
this game. The object is to trace the J AMID, a priceless jewel stolen by 
pirates. In order to find the JAHID you must pilot your ship through the 
vastness of deep space. You may go into orbit of any planet (habited or 
otherwise), trade with the riativos, perform mining operations for fuel, food 
Of minerals for sale. Features a "game save" facility and occupies 48k. 

£11.50 

ASSEMBLER Full assembler for the Spectmm. £5.75 
DISASSEMBLER Full disassembler for the Spectrum. £5.75 

LINES An artist program that will enable you to draw any picture onto the 
screen. Commands irKlude circle, square, text^ ink, paper and copy to 
printer. £5.75 

MONSTERS An all action ganr>e with excellent graphics. You must climb 
the ladders to reach the vital oxygen supplies. BEWARE of the nriortsters 
that will try to block your path. £5.75 

3D NOUGHTS AND CROSSES Think this is easy? The computer plays a 
disgustingly hard game. I have lost every game so far and the author has 
only won once. £5.75 

NIGHT RAIDERS which is a version of Defender for use on 48k 
Spectrum. £5. 75 

ALL PROGRAMS ARE FOR THE 16K SPECTRUM UNLESS OTHERWISE STATED. 

MACHINECRAFT LIMITED 
The Bazarr, Market Hill, Coggeshall, Colchester, 

Essex 




Professionally Written and Produced 
Software for the Home Computer 
From M.E. Evans the author of:- 



^r% MONSTER MAZE 
OO DEFENDER 

comes a game for the 



ESCAPE 

Can you find the axe to break down 
the exit door of the maze and 
ESPACE? The maze is inhabited by 
5 hunting dinosaurs including a 
TRICERATOPS who has the habit 
of hiding behind the hedges, and a 
PTER ANODON that soars over the 
maze to swoop down on you. 

Trade enquiries welcome 
at address below. 



FortheZXSI 
SPECTRUM 




Send to: NEW GENERATION SOFTWARE 
FREEPOST oldland Common Bristol BS15 6BR 

I no Siamp f ^qd in UK J 

or for INSTANT CREDIT CARD sales ring 01-930 9232 



Please send me a copy of Escape for the 16k Spectrum. 
I enclose cheque/ P.O. for £4.95 

Mr/Mrs 



Address 



post Code . 



YC12 
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What can you get for your 

SPECTRUM? 

Find out from our new 

GUIDE TO 
SPECTRUM RESOURCES 

• Suppliers 
• Hardware + software in various categories 
• Books 
• Magazines 

• User groups, and so on 
• Illustrated 



We attempt to assess objectivefy and in some details all that our 
Panels have seen. And we list, without comment, all other 
resources that come to our attention. 



For this sizeabJe and, we hope, complete collection of information, 
send £2.50 (overseas £3 sterling) to: 

MICROSCENE 
6 Battenhali Road Birmingham 817 9UD 



ANIRQG Gomput 



ONE STOP SHOP FOR SOFTWARE AND BOOKS 
SPECTRUM - VIC 20 -- BBC MICRO - DRAGON 32 

Full fai>ge of software by leading software houses in ihe country. 

BUG BYTE. QUICK StLVA, RABBIT. AUOlOGiNlC. ARCTIC. A.S.K., 

SILVER SOFT. ROMIC, SOFTWARE FOR AIL PROGRAMME POWER. 

LLAMASOrT. SOFTEK, VIDEO SOFTWARE. COMMODORE. DRAGON, and 

many others. 

Hu^ selection of compuief books. Massive stock of books and software. Oespaich 

within 48 hours of receipt of order. 

TWO OR MORE ITEMS 7.S% DISCOUNT. 5 ITEMS - £1.00 EXTRA 

DISCOUNT. ANY MIX Of BOOKS OR SOFTWARE ACCEPTED. VIC 20 ^ 

VALUE FOR MONEY SOFTWARE BY ANJflOG. 

Our packs of seven games contains a balanced mixtufo of action packed arcade 

stylo ganr^es. board games and adventure games. All garr^es are in Hr*res Graphics 

for unoxpanded VIC and offer exceptional value for money. 

PACK OF SEVEN (VOL 1} - £6. 

PACK OF SEVEN (VOL 2) - £6. 

TINY TOTS SEVEN - Gerries for young ctiMren. Srighi colour (graphics and 

exciting sound effects are special features of these specially written programmes. 

- C6. 

CAVERN FIGHTER - Very similar to arcade game 'Scramble'. Four missions to 

complete. u*ing joystick or keyboard. Solid machine code programme to give all the 

thrills of arcade game - £6. 

CRAWLER - All machine code version m the interrupt mode of the arcade game 

'Centipede'. Fast and furious — C0^ 

SEND S.A.E. FOR CATALOGUE. PLEASE STATE THE COMPUTER TYPE. 

Personal Shoppers 
Welcome at 

CO-OP CRAWLEY 



Miiil Order 
Payment by cheque. 
P.O. or Viia 



^1 

[ Access J 



1 -Vii^Wiill 



VISA 




26 Balcombe Gardens, 

Horley. Surrey. 

Horley (029 34} 2007/ 6083 




; 



SOFTWARE HOUSES, 
WHOLESALERS, DEALERS 

YES. 
WE MANUFACTURE 



DUPLICATING - Need 50 - 50,000 
Program Copies within 1 days? 

Short-run in-cassette copying, high-speed volume 

dupticating, with on-cassette body printing, labelling, 

over-wrapping, blister-carding etc. And YES -we 

verify our work - methodically. 

BLANKS- Need any length blank 
cassette for copying or re-sale? 

We manufacture tapes in bulk, with or without boxes, 

as well as our own fully-packaged standard length 

products. 

We use high quality batch certified HM-1 260 tape, for 
error-free copies. 

Please ring or write to Nigel Boyle today for fuU details - all 
enquiries and material treated in the strictest confidence. 

Phone Write to 

01 223 5955 B1BI Magnetics yc 

Freepost 

mot 11 *• , - :*^ London SWt12BR 

BiBi Magnetics Limtted, 

101/105 Plough Road. London. SW11 2BJ 



; 
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SPOOK: "Com puter! Calculate the value of Pi to ten thousand decimal places". 
COJ^UTER: "Working , . /* 

CAN YOUR COMPUTER SPEAK? 

The WIDEBAND SPEAKEASY speech synthesiser adds voice 
response to any computer with a paraJilel port including PET, 
ZX-81.VIC3BC, ATOM» HORIZON etc. 



for Only £69 ^ vat 

^r UNLDVUTED VOCABULARY 

•X- EASY TO PROGRAM 

* LOW MEMORY OVERHEAD 

•5f COMPLETE MANUAL WITH 
DICTIONARY, SAMPLE 
SOFTWARE AND TUTORIAL 
ON SPEECH PRODUCTION. 



Also u>ctxides high Ihuc spe^kker and power supply, aU housed in high quAlffy wood 
cabinet^ wwh vo!mnc control luvd rc*r pitch control 

Progranuned with simple pJKmeoc codes Apait from the obvious applications of 
voice response in martuf^cnintiQ, Testing. bUrid terminals etc.. this product also 
teaches a great deal about l:J^nll£?tcs and speech prodi>ctioa 

Software ;s available in BASIC And Z-dO And &5C2 assembly (or direct input m 
PHONETIC SPEUilNG closely related to the AKPASCT tntetnationai photi«tic alphabet. 




For youx nearest dealer contact: 

omoEBiaKa 



PRODUCTS, CAMBRIDGE RD, 
ORWELL, ROYSTON. HERTS, TEL^ 0223 208017 

A subsidiary of Sands-Whiteley Research and Development 



YOUR COMPUTER, DECEMBER 1982 145 



i7 
II 



it 

:t 
l\ 

:: 

t! 

• • 

:: 

II 



! 
II 

u 
a 
n 

V: 



V, 



SIR Computers Ltd. 

Agents for Acorn and Torch Computers 



BBC Microcomputers 

Model A £299.00 

Model A 4^ 32K RAM £339.00 

Model B £399.00 

Model B + Disc interface * £479.00 

BBC Compatible TEAC Disc drives 

Single disc drive £249.00 

Dual disc drive £459.00 

Torch Disc unit 

This is a compteie package including a Z-80 processor, 64K 
RAM. Dual disc drive and the CP/N operating system - fully 
compatible with all existing CP/M software. Requires a disc- 
upgraded BBC Model B. 
Torch disc pack. £1,148.00 




^CORN 
OmPUTER 

8K ROM + 2K RAM £149.50 

8KR0M + 12KRAM £179.00 

12KR0M + 12KRAM £199.00 

16KR0M + 12KRAM £229.00 

1 .8 A Power supply £8.50 

ATOM Disc pack £345.00 



please add £7.50 for interlink delivery of BBC 
Computers & Disk Drives 



M prices are inclusive of VAT 



w 



SIR Computers Ltd. 

38 Dan-y-Coed Road, Cyncoed, Cardiff 

Tel: (0222) 759015 



W 



\ 
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TOP QUALITY MACHINE-CODE 
* PROGRAMS 



POR THE 



* 



[DOB 

MICROCOMPUTER 



6ALAXIANS <32K) 



£6.50 



Fast action vtrTsion of 
thv papular arcade gaine. 
4 typo3 of Galaxians 
(in 3 initial scraen 
formations) snoop down 
individually or in 
groups of two or three. 
6 skill levels* hi -score 
rankings* bonus laser 
bases and Increasing 
difficulty- Superb sound 
effects and graphics. 




INVADERS (32K} 



£6.50 



Superb version of the 
old classic ^rc^dG game 
with a few extras. 
48 marching invaders drop 
bombs that erode your 
defences* and 2 types of 
spaceship fly over 
releasing large bombs 
which penetrate through 
your defences. Increasing 
difficulty, hi -score* 
superb graphics and sound. 




SPADE FIGHTER <32K> £6.50 

Arcade-style game based 
upon features #rom 
DEFENDER and SCRAMBLE. 
5 types of menacing 
aliens fire at you And 
may attempt to ram you. 
Separate attack phases* 
fuel dumps* asteroids* 
repeating laser cannon* 
smart bombs* hi -score* 
rankings* 6 skill levels* 
sound effects* 




CENTIPEDE (32K) 



£6.30 



Another incredible arcade 
type game featuring 
mushroomsi snails* flies, 
npitimr^^ and centipedes 
of course. Excellent 
graphics and sound. 
6 skill levels* hi-score, 
rankings* bonuses* and 
increasing difficulty as 
the spiders become more 
active and the number of 
mushrooms increases. 



All programs feature FULL COLOUR GRAPHICS. The above pictures cannot show the true quality of these graphics. 



O U r L K lO R TELEPHONEi 

SOFTWARE 0532-8427X4 

Dept. YC2, 69 Leeds Road* Bramhope* Leeds. 



Please add SOp 

per order 

for P«fP- 



SPECIAL OFFER FOR CHRISTMAS! 

Buy all four of these excellent 
programs for the bargain price 
of just £19-50- 
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YOU'VE SEEN THE PICTURES, NOW SEND FOR THE WORDS 



BBC Microcomputer or Acorn Atom 

AcornsoFt is the software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Atom. We know 
better than anyone the capability of 
the machines, we know how to get 
the very best from the hardware. And 
we have produced a range of 
exciting games, exacting business 
and useful household software. 

The Biggest Range Available 

Acornsoft software ranges from 
authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and LISP. Striking colour, 
amazing sound effects and powerful 



graphics are all used to the full. And it 
does not stop there, fhere is a 
complete range of manuals, 
accessories and plug-in ROMs. 
Free Brcichures 

Just clip the coupon or write to 
us and we will rush our catalogue 
absolutely free. Can*t wait for the post 
ring 01-950 l6l4 now! Don't delay- 
do it today Let Acornsoft help you 
get the best from our machine and 
open the doors to your imagination. 

AcornMjft and Atom arc rcgiMcrcd 
iradc marks of Acorn <:ompuitTs ltd. 

>ICORNSdFr 

4A Market Hill, 
CAMBRIDGE €82 5NJ, 




Please rush mc 
my frt:€ 
Htcraturc from 
Acornsoft. 

□ Atom 

□ BBC PtcaMTtkk 
Name 



Address 



Postcode 




WHAT PEOPLE ARE SAYING ABOUT OUR . . . 

BBC MICRO GAMES 



"... I bought all your tapes to date 
for the BBC Micro and I think they 
arc iust super, especially STAR TREK, 
and the sound effects in CANDY 
FIOSS really made me sit up' Well 
done and keep them coming". 

J. §.. Paisley 



"... I was very impressed, not only 
with the cassette, but also at the 
speed at which it came!" 

— R,L., Cheshire 



"... I must congratulate you on 
your MUTANT INVASION cassene. I 
have had it for two weeks now and it 
is really superb. Incidentally^ I have 
beaten your high score of 4,500 — 
mine is 7,580r^ 

— S.L., Berks 



AND NOW LOOK AT OUR LATEST CASSETTES! 



CASSETTE EIGHT 

Model A Invaders 



^ W M «^ ^ 



Cassette Eight contains Model A 
Invaders. A superb full feature 
machine code teletext colour 
graphics version of the popular 
'Space Invaders' arcade game 
for the Model A BBC Micro. 
Choice of Invader and Missile 
speeds. FAST. SMOOTH AND 
GREAT FUN! 

Only £4.95 inc. 



Cassette Nine contains Model B 
invaders. A superb full feature 
adaptation of the arcade 'Space 
Invaders' game in machine code 
and high resolution colour 
graphics, for the Model B BBC 
Micro. Choice of Invader and 
Missile speeds. QUITE SIMPLY 
THE BEST. 

Only £6.95 inc. 



CASSETTE NINE 

Model B Invaders 

* c mm mw m_t.mm ^ 



'mmmm 



Actual screen photo 



Actual screen photo 



NOT FORGETTING THE REST OF OUR FANTASTIC RANGE 



FOR MODELS A AND B 

Cassette One: STAR TREK {BxB Galaxy. Klingons, Phasers etc) 
and CANDY FLOSS, the tremendous new game 
everyone is talking about! Only £5.95 inc. 

Cassette Two: HANGMAN, KRYPTOGRAM, DICE, BEETLE, 
GRAND NATIONAL and MUSIC. Only £3.95 inc. 

Cassette Three: MUTANT INVADERS (arcade game). Can you 
destroy the Mutants before they destroy you 
with their radioactivity. Only £5.95 inc. 

Cassette Four: BREAKOUT (arcade game). Superb version, 6 
skill levels, 1 or 2 players. Only £3.95 inc. 



FOR MODEL 8 ONLY 

Cassette Five: BE EBMUNCH (arcade game). Our version of the 
'Pacman' game. Tremendous version contain- 
ing multi-ghosts, tempting fruits, superpoints, 
screams etc. Only £5.96 inc. 

Cassette Six: SUPER HANGMAN. The special feature is the 
high-resolution animated man. Marvel at the 
detail of his clothing and witness bis impati- 
ence ! Contains many categories. Only £3.95 
incL 

Cassette Seven: 30 MAZE. Battle against the clock to escape 
from the ma^e, with the computer showing 
your view in 3-D each step you takef 

Only £3.95 inc. 



ALL CASSETTES AVAIIJVBLE/VOM/' FROM: |. J. K. SoftWar© 

(All our software is available before we advertise) 55 Fitzroy Road, Btspham, Blackpool, LanCS 
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Bug- Byte programs make ideal 
Christmas stocking fillers! If you 
have a friend, or member of the 
family, who already owns a ZX81, 
Spectrum, VIC, Atom or BBC 
Micro they will be thrilled by the 
gift of one of our beautifully 
packaged, exciting cassettes. 

Whats more, Bug- Byte games are 
the best! Tens of thousands of 
contented customers testify to 
that, so do consistently hot 
reviews in the popular micro- 
press. 

If youi game isn't shown, don't 
worry, we probably have more 
quality programs for more 
machines than any other software 
house, and new ideas are 
constantly being generated by our 
yoimg, enthusiastic team of 
skilled programmers. 
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WHERE TO BUY?- 

Look for the sign! 
Bug-Byte programs are 
AVAILABLE NOW from: 

All Laskys Stores Nationwide. 
Large branches of Boots and 
Curry's Micro- C, plus over 100 
independent computer dealers. 
If you can't find a Bug- Byte dealer 
near you - then fill in the coupon 
opposite and order direct by post 
- and receive your free copy of 
our 1983, 16 page, full colour 
brochure, it's packed with lots of 
enthralling games for the whole 
family. 




Also for your VIC: 

Backgammon 

Another VIC in the Wall 



All VIC Programs - £7.00 each 
including post and packing 



T 



1 



for the 
SINCLAIR ZX 81 

zx spectrum/ 
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zx SPECTRUM 




ASSEMBLER 




|3B1 Prices: Mazogs - £10.00 
1CAS Assembler -£5.00 
.ODB Debugger- £6.50 
XTK Tool Kit -£6.00 
X Invaders -£4.00 




BBC Micro 

We have a large selection oi 
programs for the BBC Micro (A 
and B models). Our new brochure 
gives a complete listing, so send 
for your free copy today! Also see 
our huge range of software for the 
ever- popular Acorn Atom! 



Spectrum Prices; 

Spectral Invaders - £5.00 

Spectres -£8.00 

'Aspect' Assembler - £9.00 

All prices include post and packing 




VOUCHER 

with all orders 
of 2 tapes or more 



Please send me: 
VIC Pcmic n Spectral Invaders D I 
VIC Asteroids D Spectres D 
VIC Chess D Mazogs D 
VICCosmiadsD ZXAS D 
OR the following: 



I enclose SAE for Catalogue 
I encIo5e cheque/P.O. lot 



OR Plecse debit my Access 5224 

Barclaycard 4929 Expiry Date . 

Noino , 

Address 



.Code. 



Dealers Discoiml Available 

ACCESa BARCLAYCARD ORDERS 
WELCOME ON 24hr. ANSWERPHONE 
051-227 2642, 

or mcdl to: 

BUG-BYTE SOFTWARE, 
FREEPOST (No stomp req,) 
LIVERPOOL U 3AB. 



WS4 



YC1282 



MICHAEL ORWIN'S ZX81 CASSETTES 

The best software {by various authors) at low prices. 



QUOTES 

"Micliaei Orwin's C5 Cassette Two is very 
good value. It contains 10 stolid well designed 
games which work, offer plenty of variety and 
choice, and are fun." 

Horn the ZX Software review in 
Your Computer, May '$2 issue. 

"I had your Invaders/ React c^sette ... I 
was delighted with this first cassette." 
P. Ruby than, Loridon NWW 

"\ have been intending to write to you for 
some days to say how much I enjoy the 
games on 'Cassette One' which you supplied 
me with earfter thi$ month." 
f. M, LondOT} SW4 

"\ previously bought your Cassette One and 
consider it to be good value for money!'' 
Richard Rosslang/ey 
Maryaging Director 
Mine of ir}formatiQn Ltd. 



CASSETTE 1 

(eleven IK programs) 

machine code: 

React, Invaders, Phantom aliens. Maze of 

death, Planet lander. Bouncing letters, Bug 

splat. 

Basic: 

I Ching, Mastermind, Robots. Basic 

Hangman. PLUS Large screen versions of 

Invaders and Maze of Death, ready for when 

you get t6K. 

Cassette One costs C5.80 



CASSETTE 2 

Ten games in Basic for 16K ZX81 

Cassette Two contains Reversi, Awari, Laser 

Bases, Word Mastermind, Rectangles, Crash, 

Routette, Pontoon, Penny Shoot and Gun 

Command. 

Cassette Two costs £5. 



CASSETTE 3 

8 programs for 16K ZX81 
STARSHIP TROJAN 




Repair your Starship 
before disaster strikes. 
Hazards include 
asphyxiation, radiation, 
escaped biological 
specimens and plunging 
into a Supernova. 



STAR TREK This version of the well knov/n 

space adventure game features variable 

Ktingon mobility, and graphic photon torpedo 

tracking. 

PRINCESS OF KRAAL An adventure game. 

BATTLE Strategy game for 1 to 4 players. 

KALABRIASZ World's silliest card game, full 

of pointless complicated rules. 

CUBE Rubik Cube simulator, with lots of 

functions including 'Backstep' 

SECRET MESSAGES This message coding 

program is very txlp qexi jf . 

MARTIAN CRICKET A simple but addictive 

game (totally unttke Earth cricket) in machine 

code. The speed is variable, and its top speed 

is very fast. 

Cassette 3 costs £5. 



CASSETTE 4 

8 games for 16K 2X81 



ZX-SCRAMBLE (nnachine code» 




Bomb and shoot your way through the 
fortified caves. 



GUNFIGHT 
(machine code) 



INVADERS 
(machine code) 





GALAXY INVADERS (machine code) 
Fleets of swooping and diving atlen craft to 
fight. 

SNAKEBITE (n>achine codeJ 

Eal the snake before it eats you. Variable 

speed (very fast at top speed) 

LIFE (nnachine code) 

A ZX81 version of the welt known game. 

3D TIC-TAC-ONE (Basic) 
Played on a 4 x 4 x 4 board, this is a game for 
the brain. It is very hard to beat the computer 
at it. 

/ of the 8 games are in machine code, 
because this is much faster than Basic. (Some 
of these games were previously available from 
J. Steadn-ian). 

Cassette 4 costs £5. 



Recorded on quality cassettes, sent by first c/ass post from: 

Michael Orwin, 26 Brownlow Rd. Willesden, London IVIW10 9QL fma/i order on/y p/ease) 



ARE YOU A ZX81 USER WHO'S NOT 

PLAYIIMG GAMES? 




£47.§2 



Including VAT. 

complete 



# Each €CR8t comes complete with its own individual 
certification tape, tested and serial numbered to prove your 
machine reliability. 

# IVIdins Operation only. 

# Mains 8t DIN connector leads provided. 

# Certification of tape head alignment • height and azimuth. 

# Certified tape tension, torque and speed. 

# Fast forward and rewind tape search controls. 
The ECR81 is also suitable for Sinclatr ZX80 

# Please allow up to 28 days delivery. • The ECR81 Is 
backed by our 14 day money-back option, 

MOIMOLITH 

electsronic prxDducts 

Telephone: Crewkorne 0460 74321 Telex: 46306 



ECR 81 DATA RECORDER SAVES AND 
LOADS YOUR PROGRAMS EVERY TIMEl 

The ECR81 Enhanced Certified Recorder from MONOLITH is a 
major advancement in cassette recorder technology which minimises 
the problems associated with standard audio recorders. The unit is a 
high reliability program store for ZX computers based on a modified, 
proven cassette mechanism. The two sections of data recording 
circuitry automatically ensure precise levels are written onto the 
tape and that optimised signals are received by the computer. 



THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION 
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED 



To: MONOLITH ELECTRONICS CO. LTD.. 5/7 CHURCH STREET. CREWKERNE, SOMERSET 



Please supply me with. 


Pficr 


Total 


tOtyJ Monolith ECR 81 Enhanced C<rtili«l Reoortlef(t> 

10 be used with my 2X81 


£47 sa 

(E»ch} 




1 »l*o enclose post»9e & packing per recofcSer 


£2.50 




Prir^ tfiHudfi VAT £ 




PIcaic print 





N,.e. «,/M./«i„. M I I I M I I 1 I I I I I I I I I I I I I 
A«,e« I I I I 1 I I I I M M t II 
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NEW SHOP 
WILL OPEN 

IN NEWBURY 
IN SEPTEMBER 
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29 BELVEDERE. LANSDOWN ROAD, BATH 

47 CHEAP STREET, N'EWBURY 
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VIDEO MONITORS 

All Sizes ond prrces. 
Black/white 9' £90.00 
B1ack/v/hitel2' £65.00 
Green Screen 12" £85.00 
Amber 9' £95.00 

All Plus VAT 



pKWBli 



EXTENSIVE RANGE OF 

BOOKS AND SOFTWARE 

ALSO AVAILABLE 



PoSttO:^** I 

^ MICROStYLE, FREEPOSl ™ 

■ 29 Belvedere, Lonsdown Road. Both B A) 1FP ■ 

I Please send me further detoils on the | 
H following, ond your special offers: 

ICompony H 

Address .^^ . H 



t*\c* 
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SOFTUMRE 

fdr Zli-8I.ZXSpectrumBBC nicro 

New maths programs - improve your maths and 
programming skills by playing Simon maths Games 

Choose your own level of difficulty - suit ages 10-16. 

10 programs on each tape - most incorporate Moving 
Graphics and are fun to run. 

Let your computer help you to pass your exams. 



Maths 1 Number Area. Fractions, Decimals. Money. Length, 
Number. Estimation. Test 1. Game 1 



Maths 2 Volume, Ratio. Percentages. Perimeter, Bases. Time. 
Number Estimation jest 2. Game 2. 

Maths 5 Direaed Number Co-ordinates. Angles. Scale. Probability 
Density. Temperature. Estimation. Test 5. Came 3. 

Maths 4 Square Roots, indices. Circles, ir^equalities. Statistics. 
Number Frartions. Angles. Test 4. Came4 

Maths 5 Equations. Directed Number, Statistics. 

Probability. Circles. Equations, Pythagoras. 
Simultaneous Equations. Test 5. Came 5. 



Simon Software 

Quality tapes copied at normal speed for better 
reproduction. 

Cassettes witn 

Printed Programs £5anc VAT) Please add £1 p&p. 

FREElblank tape with each set ordered 

Send cheque/PO to Simon Software. Dept E S, 
Freepost. New End. 
Redditch, Vtorcestershire 
(Please state ZK-Svw, (16K) or BBC Micro) 
or ZX Spectrum. 




Scramble tofy-ufsnecirura 



bomb corn rois 

F<xT6K or 4eK Spectrum 



%■*«-•-»'/'< n^*w 



ONLY E5 JO 



JjJiiijJLMDiJtoZXflWM f 




Pfus Mikro-Gen games for your ZX6I 

Space Invaders • Breakout * Bomber • Frog 

Paxman • Sorcerer's Castle • DeBug (Disassembler/Monitor) 

All en cassette. With ut>fary case QyiV C^ QII CAPU 
Wftt^fOffuH details or tn9M<ltfc»0«AranQe of p<^09'amttar>dae<^on% Ullfci **U«%IU kiriMII 

eh«»u«VPO*ip»v*W«toMiii#iH5trt*ftdadtf*3pp<»t«pftc«f^ Suppliers 0* Software (o Sinclair 

24 Agar Crescent Srackntll Series FIGIZ 2BK lt\: BmkntW |0344| 2731 7 



MIDWICH COMPUTER COMPANY LIMITED 

FAST EX-STOCK DEUVERV Of MICROCOMPUTEfl COMPCNENTS AT UNBEATABU PRICES 



MIOWICH MOW APPOIKriD OmClAl ACORN 
BBC MICBO DEAUR 

ACfiflN ATOM UPGA&Of S 

0NCfipllti Prtet 

-Atom dt9C pack (MHOei 2mJ0Or* 

'AtomcddvordfAAHOT) 3B2S" 

•4KAlomOOS(AAS4n tOJOQ** 

'4KFPR0ai(AA$2?) 20000 

-68CA0W$eir3O00O0 43.43** 

08C MlcrtCtntpiittr Upfndes 

•Itetiay Utt3f«Je tBBCI} ttJSO 

*Bnr«r 6 User \lQ M (BBC?} 7 JO 

-F Disc N««teifi: DOS (SeCD TtOO 

-Anai09uerputkit;dBC4) 7 JO 

* $WM VO & RGB bt fBBCSt 10^ 



<s>> 



jorsTrcxs amo coktrouir for 

ZX81 AHO SPfCTRUM 



if F^ Bucco Facirtv (1 or 2) 

• Easy louse 

• RuQ$ Slf9igt« i«> BqiinMn SkU 

• CdjeCorwedorfliOMfM lor RMI Pack 
Decs<i: 



* Jsystick Cort'ciev OoO 
^J90ckQeiiw^ {Assert 
JOytfbcs (uncasect 

*PI«3e spedfy Z)^1 or SPECrRUM wfie^ ad^f^ 



14 OS ea 
10 OS ex 
3J0Oe^ 



ACfiflN & BBC 

MICRO 
COMPONfKTS 



21 K lD¥i Pw«t 
200ns 
45ia^8t6 10OrB 
6522 
74LS244 
74LS24S 



OJO 

2.00 
2.09 
0.H 
OJO 



-ExponsCT) tu$ & Bute M (B9(^ 5.95 
•Ptwtef cade mc Arraftenoi (V3 

(noi»S4ntMk(8BC2t) 13J0 

-UsertxrtoomBclor&catie(BOC221 2J0 

'AfBiQQue irvut pljg4 OMor (^044) 225 

-SpnOIKpljgforsenalrttBSCilt) OueO 

•6pff>0INMlQrBG6ini(eaCt09} OJO 

-7 (m Ofj cAjQ lor ossene^^ut) oeo 

•Single O6cdrw(IO0l0(08C31) 22500* 

'DuJ(k5carry«st88D2) 34^00* 

•Games Pad<*es (per pa*) iB80«5J nio 

• FViOK en »inM9m are iii<*y lociiinge (teui cot^ 
ctci} belv€ ovdt^rfi^ 

itej<iffidierni>f qi e^ Jt n drttWhgyignAcogitfcMecWfc' 
jwabbity bHor« order^ iiern» marMd '* 



MEMORIES 

?114 LowPo«« 

2O0ns 
2708 4S0ns 
?7te45Cm 

(+SV» 
27ie3SCf« 

f+SVJ 
27te4&0m 

2732 350f« 
2732 4S0m 
2532 450m 
2564 450f« 
27e4 4S0ns 
4116 150m 



tTO 

2.10 

35Q 

5JS 
440 
320 
3.20 
9.90 
9^0 
1.10 



81LS97 OJO 

DP8304 C9e 

DS36$tK 4J0 

0S8SL$12O» 4 JO 

roc Header 2^ 



4116 200m 
4118 tSOm 
4tS4200mTt 
4ie4 200r)s 

W£C 
45i$;481$ 

iCCns 
SST6 250m 

enerotsom 
6n6LP3 

150m 

# SPf C(Al LOW 

PRICES FOR 
gUAMTniES • 



0.75 

3,38 
4JS 

405 

2jg 

flL38 
3J5 

575 



26 way R4^t AnQlC 
iDC Hiader 124 

34 may Ri^ Angle 
lOCH^ 3JS0 

15^R^An.e^_^ 



^^^H 24 HQi^t TeJepfione order ^erv'C** 'cf f a'dit card r^okJers 

t/j^4 AJ* pf ces excftxje VAT and Cafr»d9e lO 75 on orders Mnder C 1 retlJ 

OH»C'ai OfOer^ tfom educational and Qovernmem esfaW'S^fnenis and 

(KibrK: companfcs- accepted Credit accour^t» ava la&ie to otr^ers <stib}ect to ^x&*.k.v 

All oiderS' despatched on day o* r**ce«pt Out of s!ock if ems ww»ii foHow on aulomaiicativ a! our 

discfeton ct a refund win be givf n if requcsied 

-VO SURCHARGE FOR CREDIT CARD ORDERS 



MIDWICH COMPUTER CO LTD 

DEPT YC* RrCKINGHALL HOUSE, RICKINGHALL. SUFFOLK IP22 1 HH 
TELEPHONE (0379) DISS 898571 



FOR YOUR MICRO 
COMPUTER NEEDS 



■ MICRO COMPUTERS 

■ ACCESSORIES 

■ PERIPHERALS 

■ EXTENSIVE RANGE 
OF SOFTWARE 

■ WIDE RANGE OF 
BOOKS & MAGAZINES 

■ IN HOUSE AFTER SALES 
SERVICE DEPARTMENT 

STOCKISTS FOR APPLE.OSBORNE.NEWBRAIN ETC. 

Lion nicro Computers 

THE SPECUUSTS 

Lion House. 227 Tottenham Court Road. London W1P OHX 
^^ Telephone 01 580 7383 & 01 637 1601 -M^i 
^^^ Telex 128394 Lion G -^WPI 



<**"™* Open9to6Mon-SatE3S< 
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All these titles are available now from your local Bookstore or Computershop. In 
case of difficulty, send cost of tape plus 2Sp postage per tape with the coupon 
to: Oept.,C , Software Masters Ltd.. 30 Lincoln Road, Olton, Birminghann 827 6PA. 
Trade enquiries welcome! 

SM2015 Breakout 16K 5.95 

SM2011. Computacalc 16K 7.95 

SM2022 Constellatton 16K 8.00 

SM2023 Football Manager 16K 7.95 

JSC^ SM2003...... Ubyrinth 16K 5.95 

SM2025 Magnus 16K 9.95 

SM2021 Mazogs 16K 10.00 

SM2017 Mugsy ieK 595 

SM2018 Murgatroyds 16K 5.95 

SM2019...... Murgatroyds Revenge 16K 5.95 

SM2005 Nightmare Park/Music ISK 6.95 

SM2027 , REP. 16K 5.96 

SM2012 ..... . Personal Banking System 16K 9.95 

SM2024 Pilot 16K 5.95 

SM2020 Progmerge 16K 5.95 

SM2028 Puckman 16K 5.95 

SM2008 Space Intruders 16K 5.95 

SM2014 Space Invaders/Space Rescue 16K 6.95 

SM2013 StarTrek/3D0s&Xs 16K 6.95 

SM2007 ZX 81 Chess 16K 6.90 

SM2001 Bumper 7 IK 5.95 

SM2016 , IK Games Pack 1K 6.00 

SM2002 IK Super Trio IK 7.95 

Prices include VAT 



Please send nne the following programs 



Code 


THI« 


Cost 




































£ 



Postag©>_ 
I enctose Postal Order/Cheque for Total £ 



Name . 



Address , 



YC 



SofikiiBFE masiEfS Ltd 

Dept., C , 30 Lincoln Road, Olton, Birmingham B276PA» 
England. Telephone: 021-707 7544. 



ZX81 OWNERS 

SPECIAUSED PRODUCTS 
MODULAR EASY TO USE 
FOR HOMEilNDUSTRY b 
EDUCATION 



TEIO INPUT/ OUTPUT PORT - Easy lo use. Fits between ZX & RAM 
PACK /PRINTER (if requited). No skill required lo connect. Can be used fof 
such things as: - motor control: sound /musiC 9«r>efaJors. connection to 
pfiniers/ floppy discs/t^ht pons /other con>puter3. temperature monitoring, 
square wave gjenerating, control of rotating aerials, even train sets etc. Port has 
1$ progrdmmdbio I /O lin©5 and may be used without any etectronics knowledge 
to connect other dddons. Motherboard required ONLY when tv/o or more add- 
ons are us*xi .*t any one time. 

FULLY ASSEMBLED CI 7. 95. 

K»T (WITHOUT CASE) tUM 

TE12 4 CHANNEL RELAY BOX - To suit Port Coniaci rating- 240v 
ACn,5A - 24V DC Of nOV AC/3A. Up to 4 units le, 16 relays can be 
operated £14. %. 

TE1S eWAYTRANSlSTOR DRIVER - ra.95 

Tei7 SWAY SWITCH UN!T(£DUCATIONALJ- £12.95 

TElft 8WAY INDICATOR UNIT (EOUCATIONAU- 02.95 

TE20 JOYSTICK & FREE GAME - (2 Joysticks rnay be connected via 
Mother t) or sd.) £12.95 

T£30 MOTHERBOARD - Altows multrplcs combinations of add ons - up 
to 16 1 /O lineimay be used - £15.95 

TE126 POWER SUPPLY- 6^7.5/dV DC at 300mA -- Requtred fpr use with 
addons TE12/ 15 & 18 £4.95 

23 ^ 23 WAY ZX Edge Con £2.85. Contact clearrer £2.30, 
16 WAY SINGLE SJDED EDGE CON £1.95. EXTENDED PIO NOTES t1, 
PRICES INCLUDE VAT 

Receipts aiways provided: - Deiivefy nornwify ex stock AOO 

sop towards p&p on afi orders under €20.<X>. with the exception 

of accessories, e. g. Edge on. fuMmstfucuonsartdex&mphswith 

ali prodocfS. 

$£N0 $.A.£. rOR CATALOGUE T£l£f*HON£ OHOSRS 

ACCBPUO. 



THURNAU (EUCTRONJCS) ENG. 

DEPl y, 95 LIVERPOOL ROAD, 
CAOISHEAO. MANCHESTER M30 5BG 

TEl 061. 775 4461 {24 hourj 



i«?i**!*" 




need the 

PROXIMA 

GRAPHIC 
PLANNER 



Don't b€ trapped 

into designing one 

I' graphic at a time on 

the VDU screen. Work ' 

on 2, 4 or up to 48 

adjacent units with this quality-printed Graphic 

Planning Pad. Prepare your designs at home, 

i-^^^ on the train, at school or the office - anywhere. 

huI|0m| BFuH instructions HOver 300 predesigned 

US ^ "%Vv graphics to use or to spark your imagination 

«# W^ ' ■ space to design over 2000 graphics of your 

own. ■ All column values printed to aid coding ■ Sample 

program to calculate values. POKE to memory and S/VE 

■ Written for Spectmm but invaluable for any computer 

with 8x8 user defined graphics ■ All in all the best to be had. 

Also availaUe: ZX81 /Spectrum BASIC coding 

sheets. Printed blue on quality paper for neat and precise 

program development. £2S0 inc pftp per 100 sheets. 




Special OFFER 



PROXIMA GKAPHIC PI ANNHR P^^^g^^^Q:£5 qq 



PLUS 100 BASIC CODING SHEETS 



Remittances to Proxima Centanri Ltd. 
Saite A6, 23 Denmark Street, 
London WC2H SNA. 
Please specify exa<;i requirements. 




ZHMEIt 



24 Gloucester Rd 
Tel: (0273) 698424 

BRIGHTON 




ATARI 



400 (exc. BASIC) 
400 (inc. BASJC) 
800 (exc. BASIC) 
800 (Inc. BASIC) 



£173.04 
£216.52 
£390.43 
£433.91 



ATARI PACKAGE DEALS 

400 (16K) + BASIC + Recorder + Joystick + 5 Blank 
Cassettes + Free Programs £251.30 

400 (32K) + AM above items £307.83 

800 (48K) + All above items £546.96 

800 (48K) + Disk Drive + Joystick + 3 Blank 



Disks + Demo Disk 

SHARP 

MZ80A £434 

MZ80B £789 



EPSON HX20 
VIC 20 
GENIE I & 11 
ATOM 



£734.78 

£402 
£129.50 
£289 
from £150 



NOW IN STOCK — DRAGON — 32K + COLOUR + 

SOUND + TYPEWRITER KEYBOARD £173 + VAT 

+ PERIPHERALS + SOFTWARE + BOOKS 

+ MAGAZINES + CHESS COMPUTERS 

+ GAMES FOR ZX81 AND APPLE 

PLEASE ADD 15% VAT TO ALL PRICES 



EDUCATIONAL COMPUTING 

on the 



Suit 
children 
ages 5-1' 



ZX81 



'^'0 comparabte 
co'fecrjon 



t- 



\ slrongly | 

recommended by _ .v ^«v ^^^^ ^ - 

1 educational | Fifty high-quality programs to turn your ZXB1 
—thorities . Qf spectrum into a powerful educational tool. 

~ And f0u do^'t 0¥mn n««d to know pro^immmmg. 
Thmm fm dmrnr i/t$f ructions mnd pttnty of ttp$ 
A »d¥k:m^ O9S$gn0d to 2^t>%yond dritt 4 prMCtiO^ 
thm pfomotm fmmoing tlwitugh int^f^ctton « diMCovmy. 

Includes - 



TORTOISE 
A simplified 
\/ersion of the 
famous Turtle 

programme 

CODED MISSILE 




Ail programs 
fit IK 

Creative use of 
graphics 

Many innovative 
ideas 

fully documented 

Includes many 
games 




Combines the 
fun of arcade 

' games with 
learning 

£5 -95 only 

paperback ttO pagds 
pkis Spectrum suppiement 

Simon-Spell # Sketchtuard • Ttmes-table • Sets 



Graph-ptotter # Histogram _ _ _ __ , _ ,_ , 

Series -Qua • XY coordmaies # Count # EQuaiions • Areas # Guess-aVolunv 
Angles # Upstairs -Downstairs • Music-r)oies # See-saw • W ipe- out # Spell 
Temperature • Clock • Money • Snake r^SI 1^^ J^ DCT 



Mastermind # Number shoot • ^26 more 



1^0 I Please send me copies Educare's 50.1 

IEDUCARE 1 1 enclose cheque/postal order for € ■ 
139a Sloane St ji^^^^ | 

I London a-^w,^« I 






Let your ch«ld benefit early • Send now 
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[DOB ELTEC SERVICES LTD 

BBC MICROCOMPUTER SPECIALISTS 




CdMPUTER 



COMPUTERS 



MC Mo4** "A" ir> »^och »xhw| C295.00 

88C MmW "0" !«i tuxk ftow) C3i9M 

eeC M0d«< "A" ptiA «o« 16K mtmory £330^ 

T^ H it4ClM m«>morv I n f ■ tuO ^ ACO A N t C31 00 

FL LL UPGRADE KIT lG»nM«n« ACORK iMMl t90W 

UPGHAD€ KIT fitwfl cl^9« f W.OO 



CASSETTE RECORDERS 

C49LMti« R«cor0«r tPy*) f23 00 

C4«M«t« A«cofd«< (F«(ou«OA) t7B 00 

C»sM«ie tl«cord«f (Sonrl f37 96 

C»*itlilMill7p<nOm'3|KkD (SCO 



88C SOFTWARE 

ACCWHSOFT P^««o C«ff>t>^u* f9 j» 

ACOfinSOFT D«r«nd«r a % 

ACOANSOFT Mom«|ts C9 % 

ACOftNSorr smpptr raw 

ACORNSQFT Arcade Action C1 1 90 

ACOftNSOFT 0<^y 0*v C9 » 

Swo^ Muum fwYCtoi O 9$ 

$«c*« SufM* Ka'tonw-i tHMr^samt «inh toufidt D^ 

S«Wi»rB«c6muncniLlieSiMi»c#«l rSJ6 

S<ncl»f9DMAZE{rAST6t\TffiCAT€<> dM 

SAcWfWOftDPflOCISSOfi C8.« 



BBC BOOKS 

NEC 30»* 9mK f*> V> 

&»i«: ^roor#fTHTyno on the 6 SC Cofriputtt Crym CSSS 

Lri Vo«' BBC MICRO Tii#cn you l» Prc^rsm Kirtn«« f*4^ 
Th« aSC HM:A0 P«v*^M Bmw^ O 9& 



PRINTERS 

£f^ONMx»f rw rsooo 

CPSOfiWXtOOF.TBI fWOOO 

SMfTK CORONA Omv Wr««l Piiri««f C^S7.00 

Pnnetr C«bl* f t$,<iO 



MONITORS 

14' rufeCOlOMr MOMTOR tuvi^ n BBC c<}rn|M|«r 



17' Gre«n Screen MONITOR 



(tao^oo 
rsoD 

£S0O 



EDUCATrON PACKS by 
PROCYON 

Al tfic r>'^<rw<-^ are dci«^r»fi Iry p<M^r.Q t«#c^9<$ h 

fo< US* wii^ rh» eec S^accomcuA** bom irt lelwol ti ai 

PRO Did RAM ff«)d*<^ c«40Mr dk«»«iT)bte'<}ufrp/ 

PRO STAT P#rt t Slitiltfc* *rN»*vV» (srogiwr fS T4 

^ftC STA7 P#t 2 R#^ff*»dO-i ine fittogj pf ogr «*» f9 '4 
PflO TEST 4 Ft>r»:to^ | * - j M^^ t^aruig 

FlETCH£nF^»f<chfi A^*r»C40*an*v«i& ft H 

R A P>i S 0\' Alf'j -cwf Tit h* Cf ogr Am Ct % 



PS FOR ATOM OWNERS! 

OtSATOV S'jnf* POV 27 ncA yrt;*ds plu* 

fUUOsSASSEVfilf f»35 

SOFTSWITCH 4 ■ 4K ROMS Sot7w4f* *«<t«it**. 

cA*9"^ ra2j»^ 

P«0 LOG AOC B<^»d EigKt inputs Ht i^fTKkt. 
paddbsk. <?»*!;*■«»# mp«:t fa* tS 

Aco.H\sorreBceASi<rt>*»fd f*%w 



ELTEC SERVICES LTD 

231 Manningham Lane, Bradford BD8 7HH 
Tel: (0274) 491371 

OPEN Mon-Fri 9am-5pm Sat Sam- 12 noon 

Prices are VAT INCLUSIVE 

P8P ei.OO for orders under £100.00: Orders over CIOO.OO add C10.00 for a Securicor Delivery 




ZX81/ SPECTRUM/ DRAGON 32 

A fantastic range of 16K games, 

each complete with fully comprehensive instructions from: 

M.C. LOTHLORIEN 

ENTER THE DRAGON! 

1. TYRANT OF ATHENS 

Can you survive long enough to turn Athens into the most feared state in the 
Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek Slates and the vast 
Persian Empire, Many more features in this very addictive game. 

Price: DRAGON £6,95 ZX81 £4.50 SPECTRUM £5.50 

2. ROMAN EMPIRE 

Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and 
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels 
of play. 

Price: ZX81 £4.50 Spectrum £5.50 

3. PELOPONNESIAN WAR 

Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and 
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and 
military force before you even stand a chance. 3 levels of play. 

Price ZX81 only £4.50 

4. SAMURAI WARRIORS 

How would you have fared as a Samurai in 13th Century Japan? Face challenges from 
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating 
game. 

Price: DRAGON £6.95 ZX81 £4.50 Spectrum £5.50 

5. WARLORD 

A challenging game of analytical skill set in 13th century Japan. You control a village and must meet 
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make 
raids for gold or slaves and feed your village. 

Price: ZX81 £4.50 DRAGON - AVAILABLE DECMEBER 

Cheques and PC's please, made payable to: M.C. LOTHLORIEN 
4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS 
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Only available from Flight Electronics Limited 

1. Massive 64K memor y. 

2. 3 Displa y Modes:- 




a) TEXT 



b ) 6 colour hi g h resolution gra phics^ 
( 53760 pixel: 280x192 ). 



c) 1 6 colour low resolution gra phics 
( K92Q blocks: 40x48 ) 



-^gF 



3. Sound via 8 ohm 2.25", 0.25 w speaker/am p. 

4. 6502 processor. 

5. Ap plesoft compatible, BASIC. 



6. Cartridges for ASSEMBLY, PASCAL, FORTH available 
soon. ^ 



7. ACCESSORIES: 40 character gra phics, 1 50 Ipm 



Thermal Printer, Games packa g es, RS232C network 
interface board, flo pp y disk driver, sound /s peech 
s ynthesizer board, and many more on the wa y. . 



FLIGHT ELECTRONICS LTD. Flight House, Quayside Rd, Southampton, 
Hants S02 4AD. Tel: (07031 34003/2772f . Telex: 477793. 



loyofxyircupoill 

f carriage (£4.95) f V.A.T. 

f enclose cheque/P.O. for £ 

Name... »...» 

Address » 



iHHimmiiiiUJiifni 


1^^ 


■^ ■■■^ ■^■r ■■r ■■r ■■^ aar ■■■r ■■■ 
■Kpr mmU^r BBBr B^' m^F Wt^ BP*^ ■■W^ BflS 



iSPECTRPM 48Kg2X81iTRS80aVlDE0 flEHlll 



zx 

y wnammnmivKasr. 





lid? ^^ 



MMMMmMM 




n 



COLOUR 
GRAPHICS 



it 4 DIVISIONS * F.A. CUP • 
PROMOTION & RELEGA- 
TION • TRANSFER MARKET 
* TEAM SELECTION if SAVE 
GAME FACILITY it LEAGUE 
TABLE it AND MUCH MORE t 



Alio AVAItAttt AT tOOKSrOJIf S A COM 
^UTtA SHOP$ IMCiUOtMO BUfVI R MtCftO 
SHOF A M4CROWAAI 90 aAA^MlCS OiiLy 
iNCLUOf O m SPtCf AUM VtAftlON 



HARDWARE REQUIRED 



Spectrym 
48K RAM 



2X81 
16K RAM 



TRS80' 
Vidoo Gftm« 

LEVEL II 
16K RAM 



To Order send CN9qu«/P.O. £7.95 mtdo 

pay^^o to: — 

ADDICTIVE GAMES 

•t: D»pt. Y.C, P.O. Box 278 

CONNIBURROW, 

MILTON KEYNES MK14 7Ne 

PiiASi STATi COMPUTift 



We're tirettofteUftip yoit 

Aowpccifcufpame is, 

tetMir customers tellfcu 

t rmcmiv^d f.M. mbout 70 dsys *ffo, mnd 
hav<a ptmy^d mbo*tt 23 hours so fmt — md- 
dkitiwm m thm opmrmtivm mofd. — 

D. BLAtM, ftF£ 
I think yovf gmn*m is fmbolous smcm 
Mtsrtiftg with Port VmIo in thm 4th Divh 
sfon^ bsinp p^omotmd, winning thm fJi, 
Ci/j>^ mnd bming promotmd mgmin to thm 
2nd Oi vision. — 

C. OlCH£NSON, CAHT€RBURY 
/ fmcmntiy bought youf F,M. peogtmm mnd 
wms vmry pfmmsmd indmmd. / found it ¥mfy 
good vmium fot monmy mnd ptmymd it mtt 
dmy thm dmy it mrriwmd — / own m ZX6t 
which im now Oniy UMmd for P.M.- — 

Yours mddietmd, M, PftAMPTON, 
CAHV£Y ISLAND 
f fmit thmt / hmd to wn'tm mnd congemtuimtm 
you on your progrmm F,M, t found thm 
gmmm ymry compm/lmg mnd mxcit/ng, rmml- 
tyjust likm thm rmmt thing — kmmp up thm 
good work mnd stmndmrd. — 

N. LAWBENCt, FULHAM 

omamMLS cam mf sun on mmqucst 



PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased lo announce the availabilKy of Hisoft Pascal 4 
for ihe 48K ZX SPECTRUM. 

No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 procJuces programs that run 
between 40 and 100 (yes 100!) times faster than the equivalent 
prcKjrams written in ZX SPECTRUM BASIC. For exampie. a 
pT09ram to sort a 10O elemei>t array of numbers into ascending 
order lakes 60 seconds in BASIC, while HP4 pro<iuces a program 
wliich does the same thing in 0.6 seconds! 

NOW you and your children can learn to program in an efffcient 
ancl stritciured way by using Pascal, the favoured language in 
schools anci universities. 

NOW you can write games programs etc. which run as fast as you 
0Gi^6 them to without having to resort to assembler or machine 
code. 

NOW you can use a language which requires minimal re-learnir\g 
when you move from your SPECTRUM to another computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual and Report - by Kathleen 
Jensen and Niklaus Wirth, the man who designee! Pascal. 

Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many years - 
you will find it to be powerful, flexible and very easy to use. 

To top it all, we are offering the package (which includes a 60 page 
manual), for a limited time, to 48K ZX SPECTRUM users at an 
INCRFDIBLF price of; 

ONLY £25 INCLUSIVE 

Write for more details TOD A Y to: 

^IHISDFT 

--4JI ^ — , 60 Haliam Moor 
4fSUIFn Liden SWIKDOK 
[Hzf==53 C SK3 4LS 

Tel. (0793) 26616 (Answering machine) 
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Keyboard with 
Electronics 
for ZX81 




A \\i\-mz, full travel 43'key keyboard that's simple to add to your ZX81 and 
requires no soldering in the ZX81. 

Complete wHh the electronics to make "Shift Lock" "Function'', and "Graphics T 
single key selections making entry far easier. 

Fbwered from ZXBTs own standard power supply -with special adaptor supplied. 

Tm-coiour print for key caps. 

Amazing tow price only £19.95 ind. VAT and carriage. Order As LW72P 

Full details in the Jiine 1982 issue of "Bectronics-The Maplin Magazine' on sale 
at all good newsagents price 60p. In case of difficulty send 60p to address betow, 
or £2.40 for annual subscription 14 issuesK 



infiKiiipiLiiri) 



Electronic Supplies Ltd 
P.O. Box 3. Rayleigh, Essex SS68LR. Tel {0702) 552911 

Retail shops at 

159 King St., Hammersmith, London W6. TeIOT-7480926 
284 London Road, Westcliffon-Sea. Essex. Tel (0702> 554000 
Lynion Square, Perry Barr, Birmingham. let: (021) 356 7292 
(Shops closed Mondays). AH mail to Rayleigh address. 





|jitH»iH»HiiiHiHHH{HH>HUHHi»HHHHitiHHH 7 

H&H 
SOFTWARE 

Software for the BBC Computer ^ 

Model B only 

ALPHABETA A conrtplete Word Processing Package with 5 
instantaneous response. Features include automatic wrapround, H 
insert, delete, over*write, title centring, tabs, merging and other S 
editing facilities. Up to 224 lines of 80 characters can be produced. S 
For longer documents editing between files is possible. Price 2 
in eludes a manual and labels for the red keys. .£28.50 2 

BILLIARDS This is a game of skill and cunning. Key in the direction, 2 
pace and backspin on your cue ball and watch the result. The 1 
computer does the rest *...... £8.50 2 

TESS Are you bursting with imagination or flare for graphic 
designing or just wanting a completely different type of program? 
TESS is for you. Design a shape, choose colours, pattern and 
size, then watch the screen fill with copies of your design inter- 
locking together. Animations are possible, the tape includes an 
example. ... £8.50 

Model A or B {Family games with sound and colour) 

SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer 
bounces inside a blue box and rebounds off a hidden shape. Can you 
identify the shape before your opponent. The RACE is between a 
hare and a tortoise. First one to the flowers wins £5.50 

SIGNALS and MAGIC Make up sums to reveal a hidden shape. 
Guess the shape to get bonus points. Complete a magic square to 
get promoted and hear the fanfare. The higher your rank, the better 

the fanfare. 3 levels of difficulty. , £5.50 

Prices include cased cassette, instructions, postage etc. 

= Please send orders and cheques/ PO/Transcash (No. 614 131 707> 

= to: 

I H&H, Dept A. 53 HOLLOWAY, RUNCORN, CHESHIRE. 

5 For further information please send S.A.E, 

rfHHHHmHHiHMiliJHHtHIHtHUtMHifHimfHHiltUHHftifttitllHHIHtHiHiifHfi 
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SPECTRUM 48K : ZX81 16K 
SIX PART ADVEIMTURE 







BLACK CRYSTAL 

THE QUEST IS ABOUT TO BEGIN 

The uliimaw fotepteying adventufe tor th« SPECTRUM/2X81. 
You con become a warrior, etf or svr^af d on a quest to fmd and y&c 
the fings of creation: to destroy the Black Crystal and defeat the 
Lords of CKaos. Heki within six programs lies a larnf of fabulous 
treasures and mythfcaJ monsters. Journoy through the land of 
Beroth, expfore the castle of shadows, descend into the 
Shaggoihs tair, seaxh for dianwHts in the sea of sand but beware 
of sand sharks! Confront the fire demon in his tenr»ple, t)attle 
against the Lords of Chaos and wtn your way to tho Black Crystal 

By sptitting Black Crystal into six programs wc can provide more 
variety and detail than any other adventure for the Sinclair 
computers, 

Reat time monster battles. Superb graphics. Save game feature. 
All six pans are supplied together on cassette, boxed vwth 
instfuction book»et. 

SPECTRUM 48K: 180K OF PROGRAM 

IN SIX PARTS -^ ONLY £7.50 
ZX81 16K: OVER 100K OF PROGRAM 

IN SEVEN PARTS - ONLY £7.50 

WHY PAY MORE FOR LESS OF AN 

ADVENTURE 



To: CARNELt SOFTWARE, DEPT t 4 STAUNTON RO. SLOUGH. S121NT, 

Please send me: Black Crystal for my, 

D Spectrum 4SK , . , D.50 

C 2X8!6K a.SO 

I enclose a cheque/ postal order I payable to Carnell SoftwareHorE 

NAME 

ADDRESS ,., 




L 



PROPRIETORS R. CARNELL, S. GALLOWAY 
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16KZX 

SPECTRUM 

GRAPHICS 

SUPERDRAW16 

16KZX 
SPECTRUM 
GRAPHICS 

• 16K Spectrum graphics pack. 

• Full screen high resolution colour. 

• Moving cursor control. 

• Large alphabet facility. 

• Pictures saved on cassette. 
•Autonnatic "slide show" option. 

• Menu driven, easy to operate, crash proofed. 

• Documented to usual high Video Software standard. 

• Demonstration slide show. 

• Audio commentary on reverse of cassette. 

If you've now got your Spectrum you will be wanting to 
explore its graphics potential, SUPERDRAW16 will help 
you get the best from it. 
Price: £5.00 inc. VAT, P. & P. Immediate delivery. 










Stone Lane 

KIKVER 
STOURBRIDGB 
WEST MIDLANDS 
DYTiEO 
EHOLAHD 



VIDEO 

SOFTWARE LIMITED 



•• 



•• 




NEW FROM 
CAMEL PRODUCTS 
DREAM-8X FOR ZX-81 

RAM 

[A 28 pin EPROM socket for 2716/2732/2764 and even the 
latest 27128 from fntel. 

Fast/Stow option, to allow for EPROMs of different 
speeds. 

1 Link option to disable any part of 0-1 6k memory area in 2kB 
I multiples. 

Full 64k capacity of high speed RAM available for VDU or 
, other use of your ZX81 . 

Professional standard, built and tested unit in black A8S 
case with an LED indicator. £69.95 + VAT 

OTHER CAMEL PRODUCTS 
MEMIC 81 A 2 or 4 kilobyte CMOS memory unit with 

Lithium battery backup. Program/ £24.95 h- VAT 
data storage up to 1 yrs. Instant £29.95 + VAT 

retrieval. Basic /MX. 
MEMIC L/T Two kilobyte CMOS RAM units for a 

2716/2732 socket in any system £26.05 + VAT 

ROM-81 2kB-8kB EPROM Unit with V^ait 

States £14.95 + VAT 

PIO 81 8 + 8 Ch, latched Input/Output ZX81 

card £13.00 + VAT 

Cased 25w pwr. supply 5v,3A/12v,1A/ 

-12v, .25A £44.95 + VAT 

NEW CRAMIC 81 NEW 

A 16 kB CMOS RAMPACK for ZX81 soft 

switch via keyboard between CRAMIC 81 

and ordinary RAM. Cased, cabled & 

tested £79.95 + VAT 



PPS 







MEMORY DEVICES FROM: 

GCC ELECTRONICS 



Tel:07?321044 


Telex: 817672 


EPROMS 


6500 Fsmity 


MEMORIES 


2708 200p 


6502 


375p 


2114LP-2 90p 


2716+5V 200p 


6520 


285p 


2114-450 85p 


2732 385p 


6522 


375p 


4116-150 90p 


2532 365p 


6532 


520p 


4116-200 88p 


2764 1200p 


6545-1 


goop 


4816 2 +5V 250p 
4164-200 410p 


6800 Family 


ZBO Famity 




6116150 3S0p 


6800 270p 


CPU 


315p 


5516-250 635p 


6802 325p 


ACPU 


350p 




6810 llOp 


CTC 


270p 




6809 850p 


ACTC 


290p 




6B50 135p 


PIO 


340p 




6821 nop 


APIO 


350p 





We supply 741S TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components 
are guaranteed prime parts, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Special 
pricK for volume enquiries. Please add El post and packing plus VAT at 15%. 
Minimum order £15.00. 



GCC ELECTRONICS 

18 CLAYGATE ROAD, CHERRY HINTOIM 

CAMBRIDGE CB1 4J2 

TEL: 0223 210444 TELEX: 817672 



M^oeiecrfincs lid. Ont mm Rd. 



aDExmni 




fx\ m 



ZX Business Software. 

FOR SMAU BUSINESSES AND THE SELF EMPLOYED 

Business Bank Account: this program enables you to 
make debits under 1 1 subheadings. Statements include 
totals of all subheadings, £8.75 

Sales Day Book: for all your invoices, this program will 
enable you to prepare statements of outstanding 
invoices. Program will also calculate VAT. £8.75 

Purchase Day Book: keeps a complete record of all 
your purchases under 11 subheadings. The program 
will also calculate and deduct VAT. £8.75 

Quarterly Analysis: quarterly totals from Bank 
Account. Purchase and Sales programs can be 
analysed with this program. £4.75 

All the programs have full search facilities and will 
enable you to prepare quarterly accounts for your VAT 
returns and annual accounts for your accountant. 
These programs can also be used by companies not 
reg. for VAT. 

Business Pack: incL Bank Account. Sales and 
Purchase programs. £25 

Please specify memory size when ordering for your 
ZX81. 

All prices include VAT, Post & Packaging. For details 
send S.A.E. to: 

TRANSFORM LTD., 
41 Keats Ho., Porchester Mead, Beckenham, Kent, 
Tel: 01-658 1661 
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§ SPECTACULAR GAMES AND UTILITIES | 

1 - FEATURING FULL COLOUR AND SOUND | 

iSPECTRUMi6/48Kl 



TRACK- N- ATTACK 

Shoot down the enemy carrier based helicopters using your 
laser beams. Complete with on-screen scoring and full graphics. 

SUPERSCRIPT M.P.F. 

Enhance your programmes with this magnified print facility. 
(MPF). Features full positioning and character size selection. 

BLACKJACK 

The classic card game (21s/ Pontoon), Full colour on screen 
presentation of bets, wins and debts — with your Spectrum as the 
croupier. 

CHAR-WALLAH 

Over 40 ready defined characters for you to liven up your own 
programnnes. Includes — Airplanes, Helicopters, Space-Ships, 
Faces and Card-Suites. 



KEYWORD SOFTWARE 
31 AVENUE ROAD 
N. HAYLtNG ISLAND 
HANTS 




V & H COMPUTER SERVICES 
PRESENTS 



SPECTRUM 
SPECTACULAR 

{50 PROGRAMS FOR THE SINCLAIR SPECTRUM) 



And what programs! New games! Old games! Business 
programs (like invoicing and sales ledger), word 
processor, machine code routines, graphics . . . 
All in SPECTRUM SPECTACULAR, the new book by 
Roger Valentine. SPECTACULAR VALUE AT £4.95. 

By the same author: 

WHAT CAN I DO WITH IK? {ZX81) - £4.95 

WHAT CAN I DO WITH 16K? (ZX81) - £4.95 



V & H COMPUTER SERVICES 

182c KINGSTON ROAD, STAINES, MIDDX. 

TEL: STAINES 58041 



Business users please note: 

Our PAYROLL program is now available for: 

2X81, SPECTRUM, PET, 8BC and KONTRON. 

Please write for details or send £2.00 for comprehensive manual. 



.11 



tf 



PUT YOUR 
■—a MICRO 
flTO 

WORK! 




#Ct INr£«f4Ct 



YOUR 
MACHINE 



MDR ttNTERFACESK 



CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wan led your MICRO to control a machine for you, or 

manage your house? \i so, the MDR 'MICROCOMPUTER CONTROL 

INTERFACE' will give you isolated channels of OUTPUT t8A @ 250 

volts) and switch sensing INPUTS. 

Available now for connection to PET USER, PORT, RS232 and 

IEeE488, allowing expansion up to more than 900 channels. 

Supplied complete with connecting cables, full data and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 

individual components available. Write or phone for details. 

MDR (INTERFACES) LTD. 

Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 

Telephone: 0825-790294. 
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njnjo FORTH 

"rqFORTH" rums on SBC A or B 
and costs only £l5* including 
its 70 page manual. It; 

* needs no added hardware; 

* runs up to 10 times faster 
than BBC BASIC; 

* includes full screen editor 
tailored for the SBCpu; 

* is FORTH-79 STA^}OAJ?0 and 
has fig-FORTH facilities; 

* provides 260 FORTH words; 

* is infinitely extensible; 

* allows full use of the mos 
via its CALL & *MOS words; 

* provides recursion easily; 

* comes with a *'ull 70 page 
technical nianual; 

^ is available now. 

Price of £15 induces P&P/VAT 



no/com 

Extension Basxc , £l5/£30 ROW 
Adds 30 new keywords to BASIC 

Compression Assembler , , , £12 
Smaller source + higher speed 

0-OOS for G805 ., £25/£40 ROM 



Asteroids 
Bomber . . . 



Fantasy •,,-«.,- 
Galaxy Invaders 

Life ....... 

MissiZe Defence 
^fightmare PORK . 
Space Invasion , 



Super Gulp ....,, 
5*game3 Cassette 



m/c,g 
m/c , g 
basic 
m/c,g 
m/c , g 
m/c .g 
basic 
m/c,g 
» eb^g 
. misc 



£7.90 
£4. SO 
£5,90 
£5.90 
£5.90 
£7.90 
£4.90 
£6.90 
£4,90 
£5.90 



PIP/VAT included. Most are OK 
with Nascom Is (Nas-Sys/C.B) 



Spectrum n3[D£3 flO/COfll 
GlD060tCiR.es 

Colossal Adventure ; The classic mainframe game "Adventure" 
with all the original treasures & creatures & 70 extra rooms. 

Adventure Quest ; Through forest, desert, mountains, caves, 
water, fire, moorland and swamp on an epic quest vs Tyranny. 

Oungeon Adventure ; NEWl The dungeons of the Demon Lord have 
survived His fall. Can you get to their treasures first? 

Every Level 9 adventure is packed with puzzles and has over 
200 individually described locations - a game can easily take 
weeks to complete f Only data and code compression allow so 
much to be provided. 

Each acventure needs 32K ana costs £9.90. including PS^P/VAT. 



Send order or SAE for catalogue, describing your computer, to 

LEVEL 9 COMPUTING 

Dept Y, 229 Hughenden Road, High Wycombe > Bucks. HP13 5PG 



SNAKE...Hirai-HIKER...REVERSI... 

...CUBE ASTEROIDS... .LOGOI 

MEMORY KiTS...CHESS...DISASSEM 




tic 



MICROt^ 

MuUEIB 




'HHch-HikAr' is a great advonture gama basad on 
characters from the book 'Hitch-Hikars Guide to 
the Galaxy'. A fascinating gama to test your skill 
and wits whilst trying to collect five objects g 
scattered around the Universe located in such £ 
places as the 'Restaurant at the end of the M 

Universe', 'Arthur Dents House' and Belteguese 
Spacedrome'. Directions can be found In the clues. 
An intriguing game that can create hours of fun* 
£5.8(MfAT 



in our opinion the best 
B.B.C.softwaie in town! 



^ T 
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161Afeyddc^Qiip|i€ffkcicC \ 



THE ADVENTURE GAME THAT'S FOR REAL f ! ! f 
£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM 

(ISK ZXSI VERSION NOW AVAILABLE) 

Will vow be the Un\ to locate iht Golden SuniSid) of P* uk urn' ^k1 umcc. atnt be 
rewarded with iJx? origioj*^ Ewtyjutclv cfijficd Uy the wmr^f ol irie Oe 6««s 
Oumond (ntfffuticKiai Aw^afd, tfOOiVw, d^niond j*hJ t»*c rmw i>feciOuS of tNj 
c*ith'sr »€»!«. 

PI MAN I A whwe wxopKofT« twin inio hjr^tid«r^ vih^t mo5*c mtxH ni^it«u 
^<fd wtJtfc Ihc Pi W^» rule* iupfco^' Hc'H tatk with you, ivc'U tfefrtcrtd you. •*e'»l 
I)#tf4v you, Iw'M cv^n 60 iNe HaKcy Kokey' Ammaietl cartoon 9f.H>h*c»< FutI 
fnuti€4l v:ore* $|)«ctoctjiji colour jnd ^ound eflccu) includn Uee htt ttfi^le 
"Pimjmj", with voc^s tiy Daif SitK^ve jnd Hk- P« Mtf\* 

It could lakt yay a wNk 10 pUy, it cowtd Ukt ywi * Mttimtf PIMANIA. 
" thr brti evid«nc« tt^t comtKitw g.im.f^ txta, com* o* a^ . J*> ^fvtiittjrc 
i>tfiihuit^it\ dtt^tn*" (Computef St VittiK> Gamo*) 

An investment at £10(48K Spectrum) £8ci6K ZXSD 



Automau Ltd i YC ) 
$5* CHborrK Ro*(J 
Poftsmouih P0& 3L« 
England 



SPECTRUM ZX81 



n) NEW! SPECTRUM ANALOGUE PORT (purpose built) 
8 channels analogue voltage input 
8 channels digital voltage output 

Cased unit Including all connectors (uses D type) E49.00 

'Chunky' terminal box for above £23.00 
(suitable industry, schools etc.) 

Optional ribbon cable extender £10.00 

(2) ZX81 ANALOGUE PORT 

Our popular, proven board. Spec, as for (1) but without 

case £29.95 

2 OIL header plugs for inputs and outputs £2.00 

Light sensitive 'test transducer' £3.00 



(31 ZX81 23+ 23 Female edge connector 
Male edge connector 

(4) ZX81 Fast Fourier Transform 

Educational software on cassette 

(5) ZX81 EXPERIMENTER KiT 

Edge connectors, veroboard + design notes 



£2.00 

£1.60 



£V5.20 



£6.50 



TERMS: Add £1 post + packing to cost of order (not on item (3)), 
Delivery normally return of post. Delays on item (t) possible during 
1982. Official, bulk orders welcome. Cheques payable to: 

UNIVERSITY COMPUTERS 
5 ST BARNABAS RD, CAMBRIDGE CB1 2BU 



160 YOUR COMPUTER, DECEMBER 1982 



COMPUTER RENTALS PRESENTS 



GALACTIC PATROL* 

Galactic Patro! is the "State of Art" ZX-81 
"Star Trek". 729 levels of play, Phasers, 
Torpedos, Automatic sights. Scanner 
with on/off, distance, number, vector, 
Shields, Starbase vector. Warp drives 
(speeds 0-8), damage control, fuel 
counter, flight vector, repair facilities, 
control key reminder facility, stardate and 
kills counter. Completely Machine Code 
offering a simulation of the Enterprises 
screen with passing stars, dazzling speed 
and dramatic kill and damage effects. You 
must destroy as many Klingons as 
possible and dock with the Starbase 
before you run out of energy, but be 
careful you can lead the aliens onto the 
Starbase and they will destroy it. 



COLLECTION CASSETTE 
VOLUME 1« 

This Cassette contains Five Original 
Arcade-style games called ALIEN 
CAPTURE, ALIEN GOBBLER, LOONY 
BALLOON, MAZE SURVIVAL and POT 
HOLE. Tired of Flash and Bang Invaders? 
You will have to plan ahead in these FIVE 
action games. So come to grips with 
these exciting programs and let your mind 
control your reactions. 



NORTH SEA TRAWLER* 

Sail out from Aberdeen and plot your 
course on a map of the treacherous North 
Sea. Hunt the roaming shoals of Cod, 
Plaice and Herring and learn where the 
hazards lie. Mind the Oil-rigs and return to 
Port with your catch. But which Port? 
Aberdeen, Inverness and Wick each have 
different prices for fish and the supplies 
you need. Can you stay in business in 
such a harsh industry. 



THE KEYS OF GONDRUN 

What is the Secret of the Dancing Daises? 
What is the Skeleton trying to tell you? 
Can you avoid dying in combat against 
Orca, Trolls or the dreaded Giant 
Jubjaroo? Will you pick up the right 
objects from the cavern floors? How will 
the Magic of the tunnels affect you? Will 
you ever be able to find the Keys of 
Gondrun? Who can tellf The perils are 
numerous, but your skills may suffice. 



Tft/es marked* contain Machine Code. 



POPSTAR 

Can you take the twelve steps to fame 
and emerge a Millionaire. Barter with your 
record company, trade off popularity for 
wealth, give back-handers, go on Tour, 
cut a record, go on TV or act in a Film. 
These are some of the options, but can 
you pick the best one? Remembr, your 
Bank Manager is relying on you. 



ALIEN REACTOR* 

Beamed into their complex, the Aliens 
Androids are alerted. They multiply 
through the building to make the reactor 
inaccessible, which also has two 
surrounding force fields. You must steal 
energy from their stores to break through, 
them. The high energy Supei'charger is 
the key, can you reach it? Three levels of 
play, hall of Fame and hidden rules only 
play will reveal. 



ASK THE ASTROLOGER 

The only SERIOUS Astrological Oracle to 
be produced for the ZX-81 . Written by a 
Professional Astrologer it condenses 
Astrology's complex mathematics and 
relations into a program that advises you 
on the Auspices of a ''Shall I . . ." type 
question. It is not a game, but gives a 
serious prognosis. 



Each cassette £4.95 including VAT & P&P, Send cheque P/0 to: 

COMPUTER RENTALS LTD, 140 WHITECHAPEL ROAD, LONDON El 








ZUCKMAN 

ZX81 (16K) 

*ALL MACHtNE CODE 

I10K) 
♦FOUR INDEPENDENT 

GHOSTS 
♦HIGH-SCORE 'HALL 

OF FAME' 
♦AUTHENTIC ARCADE 

ACTION 
♦TITLE/DISPLAY 

MODE 
ONLY £5.95 INC. P&P 



FROGGER 

ZX81 (16K) 

♦MOVING CARS, 

LOGS, TURTLES 
♦ALLIGATORS, 

DIVING TURTLES 
♦FOUR 'SCREENS' OF 

ACTION 
♦ALL ARCADE 

FEATURES 
♦ENTIRELY MACHINE 

CODE 
ONLY £5.95 INC. P&P 



^ ^ 



DRAGON 32 SOFTWARE 



2<. '^^tv 



MISSILE COMMAND ONLY £5.95 

=.— HIGH-RESOLUTION COLOUR GRAPHICS + SOUND 

GRAPHICS DEMONSTRATOR ONLY £5.95 

OARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING 




DJL SOFTWARE 

DEPT YC, 9 TWEED CLOSE, SWINDON, 
WILTS SN2 3PU 

TMD£ eivoumies wet come 




The Spectrum Handbook 

DR TIM LANGDELL 

A comprehensive and accessible introduction to the ZX 
Spectrum, A handbook and program library in one - The 

Spectrum Handbook contains more games and 

application programs than any other book on the market 

and contains over 80 programs. 

224 pp £4.95 (paperback) 



ORDER FORM 

To: Department OIC George Philip Services Ltd, 

Arndale Road, Wick, Littlehampton, 

West Sussex BN17 7EN. 



Please send me. 



,copy/copies of 



THE SPECTRUM HANDBOOK by TIM LANGDELL 
at £545 per copy (post paid) 

I enclose my cheque/postal order for £ 

(payable to George Philip) 

Name 

Address 



. Please aUow 28 days for deiivery ^ 
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SPECTRUM - BBC - ZX81 

STARSHIP ENTERPRISE 



Soar through the stars as a starship commander in this 
exciting new space ship simulation. This new. advanced version 
of Startrek uses the full colour graphics and sound facilities of 
modem micros. Full 3D - Klingon attacks, graphic hyper-warp, 
plus al! the normal Startrek' features and a whole lot more* 
add up to one of the best games in the galaxy!" 
4aK Spectrum £5. 95. BBC Micro model B' £6. 95. 

ORBITER 

Fast and furious action is what you get in this amazing 
Defender-style program for the ZX*Spectrum. 

ORBITER IS written entirely in m/c code and has full arcade 
features, including scanners, reverse, hyper-space, continuous 
sconng and sound effects, plus humanoids. landers, mutants and 
all the other alien nasttes. 16K or 48K Spectrum £5.95. 

GROUND ATTACK 

Survival is the name of the game in this exciting Scramble- 
type arcade game for the ZX-Spectrum. 

Your mission ts to pilot your spaceship through tortureous 
caverns while destroying the enemy missile launchers and fuel 
dumps. 

GRDUND ATTACK is written completely in machine code. 
And has full arcade features including lasers, bombs, explosions, 
continuous scoring and sound effects, plus rockets, fuel dumps 
and airborne aliens. 16K or 48K Spectrum £5.95. 

Any hiring, lending or copying (except backup) of Silversof t 
software is stnctly forbidden without written permission from 
Silversof t. 

GENEROUS DEALER DISCOUNTS AVAILABLE 

Silversof t Ltd, 20 Orange Street. LONDON WC2H 7ED 



KILLER SATELLITE 

A mysterious Block Box has appeared in earths' grbit. You 
have to send your killer satellite to Probe it with high energy 
lasers. Amazing 3D colour graphics and sound for the Model B 
only £5.95. 

3D CONNECT 4 

An advanced, challenging four in a row game for the BBC 
Micro. Displayed in full 3D-perspect(ve and using the extensive 
colour and sound facilities of the BBC Micro. Model B only £5. 95. 

NEW! ZX81-C0MPILER 

Yes' Mow you can write machine code on your ZX81 . No more 
messing about with assemblers and disassemblers simply type 
in the BASIC program and the machine does the rest, 
ONLY £5.95. 

ZX81 ARCADE ACTION (New low prices) 

MUNCHER Exciting pacman game for the ZX81 £4.95 

ASTEROIDS "Just the thing for asteroid addicts" £4.95 

INVADERS "Probably the best version of INVADERS" £3.95 

ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95 

STARTREK YES! you can be a starship commander £3.95 

GRAPHIC GOLF 18 graphically displayed holes £3.95 

SUPERWUMPUS An underground adventure £3.95 
GAMES PACK 1 Fantastic value for money, nearly 50K of 

programs on one cassette! Only £3.95 



r 



Please send me 

i enclose a cheque/ PO for £_ 
Name 



Address, 



I Silversof t Ltd. 20 Oarvje Street, LONDON WC2H 7ED 
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Ijhe Best Vic Sof twaref rom Adda| 



^^ 



All these selected games on 
cartridge (except Blitz) 
AVENGER INVADERS^ in colour 
£19.95 

SUPER LANDER land the lunar 
nr^odule game £19.95 
ALIEN bury marauding aliens in the 
maze £19.95 

STAR BATTLE 'GALAXIANS' in luU 
colour 1 -2 players £19.85 
^ JELLY MONSTERS is this 
*PUCKMAN\ or not? £19.95 
ROAD RACE drive thro* the night 
and stay on the road £19.95 
RAT RACE VIC'S answer to 
RALLY X^ £19.95 





MOLE ATTACK stop the moles to 
survive £19.95 

S ARGON II CHESS the best 
available, seven playing levels 
£24.95 

SUPER SLOT computerised one 
armed banditry £19.95 
GORF five famous arcade 
games £24.95 
OMEGA RACE 
sophisticated version of 
'ASTEROIDS' £24 95 
ADVENTURE GAMES 
telephone for 
titles - all £24.95 
BLITZ flatten the city 
before you collide with 
the skyscraper £4.99 
BRIDGE superb version 
of the card game £24.95 



Enhance your VIC with these 
programmer's aids - and add 
memory with the RAM Packs. 
SUPER EXPANDER high-res 
graphics, sound, additional 3K 
RAM £34.95 

PROGRAMMERS AID program 
development tool £34.95 
MACHINE CODE MONITOR 
simplifies machine code 
programming £34.95 
VIC FORTH fast, compact 
language cartridge with 
additional 3K £38.95 
VIC REL simple electrical 
control for up to six pieces of 
apparatus £28.95 



Dealer enquiries to 

Adda Computers. Tel 01-579 5845 



VIC STAT single word 

commands for statistical 

catcu rations with colour 

displays £28.95 

VIC GRAF explores graphs and 

their equations £28.95 

VIC SWITCH allows eight VIC'S 

to use one printer and disk 

£79,95 

16K RAM memory pack £74.95 

8K RAM memory pack £44,95 

3K RAM memory pack £29.95 



For ho:ne or school Unless shown 
^Vi nbCi 16K memory. Age range 
sriown m brackets. 
PACEMAKER for spelling and 
observation skills (5- 12) £8.95 
NUMBER CHASER exciting number 
estimating (5 -12) £8.95 
NUfvflBER GULPER gobble away at 
addition, subtraction, multiplication 
and division practice, (5-12) £8.95 
WE WANT TO COUNT helps the 
very young to learn numbers 
(3 upwards) £8.95 
TWISTER Rubik like geometric 
puzzle with 'SUPER TWISTER' 
section (8 upwards and the whole 
family) £8.95 



Hcvj to order. 
Visit your local 

by mt\fl 

- add 50p per item post and 
packing 

- send order wHh cheque or P.O. 
to 

Adda Computers, FREEPOST, 
London, )N^3 9BR no stamp needed 



SHAPE UP teaches shape and 

pattern recognition (3 upwards) 

£8.95 

G.C.E. '0' level revision programs 

(8K/16K) titles: English Language, 
Maths 1, Maths 2, Biology, 
Chemistry. Physics, Computer 
Studies, Geography, History 
£9.99 each 

For 9-11 year olds (8K/16K) titles: 
Arithmetic, Reading, General 
Knowledge, Spelling £9.99 each 

»7/ >:fn 



RAINBOW TOWERS problem 
solving to exercise memory and 
logic (8 upwards and the 
whole family) £8.95 
CRANKY addition 
and subtraction 
practice (5 -12) £8,95 
HIDE & SEEK 
improves short term 
memory (5- 12) £8.95 
WORDS WORDS WORDS 
helps spelling and object 
identification (5-12) £8.95 





Telephone orders 24 hour serviG© 
telephone 

01-200 0200 wn 

Access/Barclaycard number 



^-'^^ 



>^7l 







BOMBER ... a fast act»of\ game rnaking clever use of Spectrum graphics. The 
gane invohres the destruction of cuies as vouf plere fWftS tower and Josver towards 
the buiJdtnfts until it fmalfy crashes f the buildings have not beer* destroyed quicktv 
enough. This »s a very 3dd«:tfve game for the Spectrum. 

FRUIT MACHINE . . . this is simttar to the famiar one-afmed barKfii with very 
rea1tst»c graphics. A verv enjoyable game for everyone. 

POLECAT . . . thks ts a very entertainin-g game with interesting and colourful 
graphics. It »s a completely ori9inal and ingenious nwze pfoflram in which you are a 
rabbit and the computer is a polecat. The ptot invotves che rabbit coitecting carrots 
and brin9ing ihem back to hrs burrow whilst avoMirig the attentions of a ravenous 
polecat. 

BREAKOUT . . . this ts a colourful bat and baH game with great sound effects arxl 
constitutes a very addictive garT>e for the Spectrum. 

CRAZY RACE . . . this is an amusing game invo^«'ir\g a car being dnven around a 
racing track by you knocking dov/n as many objects as possible whilst avoiding 
other cars. It is fast arvd uses detailed graphics. 

SUBHUNT . . as a pilot of a he^opter you have to fire down at submarines whrlst 
avoiding their missies. The user-<fetined graphics are superb. 

MISSILE COMMANDER . . . this game fnvofves defending your city against alien 
attack, tt has TO skill levels and is noisy and co^rful 

LUNAR LANDING ... by making full use of your limited fuel and time you have to 
larvd your spacecfaft on the surface of the moon without crashir>g and kiiling all the 
' rcw. This program makes full use of hi- res graphics and programmable characters. 






2jrr<K-8f 



< MAONtflCENT MACHINE COi>F. 
GAMES ALL Oht TAPE 



A hJgh resolution Colour Sea Harrier Flight Simulator. 

This program shows you a full coiour view of the sky, ground and runway v^ich 

move in 3 dcmenskHis. Using your air speed mdiCdtor, artificial horizon and 

compass, all m Hi Res colour m the tower part of the display, you must bring your 

Sea Harrier into land at Port Stantoy runway. 

£5.00 



.-.cv -.^^ 'Myy .--^ .. Ill ii 

ALSO IIKLODES LIFE & 30 TiC TAC TOE 



BBC SOFTWARE - SPECIAL OFFER 



LUNAR LANDING 
£3.00 INC. 



EARLY WARNING 
£3.00 INC. 



184, MARKET ST 

HYDE CHESHIRE 

061-366-8223 

^^^\ ALL PRICES INCLUDE VAT & P&-P 



Software 

48 hr 

DESPATCH 
GUARANTEED 



Please send me as soon as possible the following: 
~ £ 

e_. 



I enclose a Cheque /P.O. for the total 
NAME 



POSTCODE. 



Imagine a totally portable computer 

that slips into your briefcase, incorporating 

an LCD screen, full typewriter keyboard, 

printer and microcassette, 

and runs on its own power supply for use anywhere. 

We did. 






[EPSOyj 

Extraordinary product. 
Exceptional qfuality. 



"firmr? 



Taking the computev a step further. 

A computer small enough to fit into a briefcase yet with full size 
typewriter keyboard, LCD Virtual Screen, printer and microc asset le facility 
actually built in. 

Improbable* Until today. 



Functions fantastic. 

The HX'20 is a real computer, not a 
gimmicky toy. Or an extension of your calculator. 
Or just another desk top computer. It is a precision 
machine with 16k RAM which is optionally 
expandable to 32k and 32k ROM expandable to 
B4k, RS-232C and serial interfaces. 

The full size ASCII typewriter keyboard 
and five programmable keys brings ten 
separate program functions to your fingertips. ^^ 

The HX-20 can run on its own power 
supply for over 50 hours which can be 
easily recharged overnight, and has the 
ability to retain its memory in RAM even 
when switched off. 




The HX-20. 
The most complete 
portable computer 
available today. 



Virtual Screen keeps you 
in the picture. 

The HK-20's LCD Screen is unique, 
keeping you in the picture by showing any 
20 characters by 4 lines at a time. You can, 

therefore, carry out word processing or data entry 
ou are using a large screen. 
/Mm£' imi^^ ^.....^^^ Upper and lower case letters, 

^Km£ ^^^l^Sfm^^ ^^^^^""^ numerals, punctuation marks and 

fJt^ ^^^^ M^B^^^b^. graphics are easily read by simply 

m . . ^^cr^ /«ll«a«> Mi^ adjusting the viewing angle. 




Print out. Built in. 

A built-in 24 column dot matrix impact microprinter offers 42 LPM in a 
crisp, precise 5x7 matrix for perfect hard copies on plain paper. Every time. 

And there's more. . .Bit addressable 
graphics allow you to design your own 
characters for full graphic capability, 
a cartridge ribbon, full ASCII character 
set including £ sign and enough 
international symbols for 
reproducing most Western languages. 




Add-on capability. 

Choose from a wide range of peripherals. Barcode readers, audio 

cassette for loading and saving programs, microcassette 
and ROM cartridges, and the world famous Epson 
dot matrix computer printers for quality output 
^ . . .to name just a few. 
^jpP Via acoustic couplers m^ 
^^^ this superb machine t^M^ 

can also be linked -.. ^ 

through the telephone to C ijii^ 




■1K3 



other computers. 



^»*f^^£Hl 
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Software and the hazd facts. 

The HX-20 uses a fuU extended version of Microsoft BASIC, with a 
24 hour clock, date and alarm, string functions, and music generation. The 
interface options (with RS-232C and serial interfaces as standard) include a 
standard cassette, a ROM cartridge, plus a system bus that allows you to expand 
the RAM and ROM capabilities. 



Portability ior Programability. AnytArhere. 

The HX-20 is light and totally portable for writing programs and 
manipulating data - virtually anywhere. (Just four nickel- cadmium 
batteries and a low power all-CMOS memory gives you a reliable 
power source during your travels.) 

Back at the office you can dump your data or programs onto a 
cassette or into your main computer system. 

Reliability through Research. 

A computer coming from Epson has got to be good. Alter all we 
have been responsible for high quality precision manufacture since 
1961 . Just take a look at our impressive track record with the hugely 
successful Epson dot matrix printers. 

So it follows that you can expect the same quality, the same 
reliabihty through our extensive research program prior to launching 

r 
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any revolutionary new product. Now 
The HX-20 is here today. From Epson. 
But it's got to be seen to be believed. 

Clip the coupon below and return 
— no stamp required and we'll send 
list of HX-20 stockists by return. 

If you would also like further deta 
how the HX-20 can be suited to your 
particular requirements simply include 
your area of business and any 
other relevant details separately ^j^^, 
or on the back of the --'^^fc 

freepost coupon. 




To: Epson (UK) Limited, 

Freepost, Wembley, Middlesex HAS 6BR 

D Please send me your list of HX-20 stockists. 

D I would like details of how Epson products can help my 
particular business. I have included further information 
sepaiately/overleai 

Name ^ 

AHHtpss 

Postal Code 



Specilicotions 
of IIX-20 



HX-20 

PORTABLE COMPUTER 



IHim^tiT**" and Aiiiki«iit Cowditlant 

Dimensions and Weight 
Im Dimensions: 



2. Wdiglit: 



290mm wide 
21S5mm deep 
44mm high 
Appiox. 1 .7 kg 
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Ambient Conditions 
1 . Tompoicctuio: 



2. Relative humidity: 

3. Shock resistance: 
4* Vibration resistance: 



5*C to SS^'C (opeiatmg) 

5^C to 35*C (charging) 

-^''C to 40^0 (data storage) (RAM battery backup) 

-20^C to GO^'C (non-operating) 

10% to 80% (operating, no condensation) 

10% to 80% (non- operating, no condensation) 

1 G for 1 ms maximum (operating) 

0.25G 55 Hz maximum (operating) 



F«wer Supply (Nied b«tt«ries) 

1 . Voltage: 4.5V to 6.0V (operating) 

4.0V lo S.OV (data storage) 
4.5V (low voltage detection) 

2. Battery capacity: Appiox. 1 100 mAH 

JIC Adaptor 

1. Input voltage: 

2. Power consumption: 
3* Insulation resistooaco: 
4. Insulation strength: 



MumiprisitoK (M-I60) 
I* Printing system: 

2. Pointing fomiat 

a. Total number of dots: 

b. Number of chaiacteis 
per line: 

3. Printing speed 

a. 1 dot line: 

b. 5 x 7 dot matrix 

S interline space 
t dots): 

4. Character size 

a. Dot spacing: 

b. 5 x 7 dot matrix; 

5. Becording paper 

a. Kind: 

b. Paper width: 

c. Outside diametei: 

d. Thickness: 

e. Weight: 

6. Paper feed: 

7. Inking 

Ribbon coitzidge type 
Automatic continuous fee<i 
a Colour: 

b. Dimensions: 

c. Life: 

d. Standord: 

lil^iiid Crystal Display 

I* Text: 

2. Graphic: 

3* View angle adiustment 

Keyboard 

1* Key switches: 

2. Others: 

BS-232C Isit^rfaaa 

1 . Connoctor 

2. Input and output levels: 

3. Transfer speed: 

S«riol XnteHbc* 

1. Cormector 

2. Input and output levels: 

3. Transfer speed: 



AC 220V/240V ± 10% 

8W 

lOmegohms between AC power supply and case 

Can withstand 1 kV applied between AC power supply and case 

for 1 minute or more 

Dot impact (4 printing solenoids) 

144 dots maximtun/dot line 

24 maximum 

(5 X 7 dots; character- to- character space 1 dot) 

(6 choracters/printiDg solenotd) 



Approx. 150 ms (continuous printing) 

Approx. 07 line/s (continuous printing) 
42 lines per minute 

0.33mm horizontal 

0.33mm vertical 

1. 7mm wide, 2.4mm high 

Plain poper 

57.5 ± 0.5mm 

50mm or less 

0.07mm 

52.3 g/m* (45 kg/1000 sheets/1091 sheets x 788mm) 

Automatic feed every dot line; with paper release 



during motor operation 

Puiple/Black 

Approx- 91mm wide, 25mm deep, 7mm high 

Approx. 10,000 lines 

ERC.09 



Upper and lower case, numerals^ symbols, graphic charactera and 
more: 20 characters per line; 4 lines in total (20 x 4 ^ 80 characters) 
120 dots (horizontal) x 32 dots (vertical) = 3840 dots 
Adjustable with VIEW ANGLE density control 



Typewriter layout, full sise. 68 keys (including 5 function keys and 
13 special keys] 

Power on switch, VIEW ANGLE density control for LCD. and 
adjusting circuit built in 



Dm (8'pin) TCS 4480 

HS'232C standard 

110, 150, 300, 600, 1200. 2400, 4800 bps (selectable by operator) 

DIN (5-pin) TCS 4450 

RS-232C standard 

38, 150, 400, 600, 4800 bps (selectable by operator). 



EPSON 



Epson (UK) Limited 
Ek)iland House 
388 High Road Wembley 
Middlesex HA9 6UH 
Telephone: 01-900 0466/9 
Telex: 8814169 



